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GLOSSARY  OF  SYMBOLS 


WEEK 

JULIAN 

DATE 

DESCRIPTION 

— 

— 

-■ 

Jl: 

001-007 

is 

first  week  of  January. 

J2 : 

008-014 

is 

second  week  of  January. 

J3: 

015-021 

is 

third  week  of  January. 

J4 : 

022-028 

is 

fourth  week  of  January. 

JF: 

029-035 

is 

end  of  January — beginning 

of  February 

FI: 

035-042 

is 

first  week  of  February. 

F2: 

043-049 

is 

second  week  of  February. 

F3 : 

050-056 

is 

third  week  of  February. 

FM: 

056—63 

is 

end  of  February— beginning 

of  March. 

Ml: 

064-070 

is 

first  week  of  March. 

M2: 

071-077 

is 

second  week  of  March. 

M3: 

078-084 

is 

third  week  of  March. 

M4: 

085-091 

is 

fourth  week  of  March. 

Alt 

092-098 

is 

first  week  of  April. 

A2: 

099-105 

is 

second  week  of  April. 

A3: 

106-112 

is 

third  week  of  April. 

A4: 

113-119 

is 

fourth  week  of  April. 

AM: 

120-126 

is 

end  of  April — beginning  of 

May. 

Ols 

272-278 

is 

first  week  of  October. 

02: 

279-285 

is 

second  week  of  October. 

03: 

286-292 

is 

third  week  of  October. 
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04: 

292-299 

is 

fourth 

week 

of 

October . 

ON: 

300-306 

is 

end  of 

October 

-beginning 

Nl: 

307-313 

is 

first  week 

of 

November. 

N2 : 

314-320 

is 

second 

week 

of 

November. 

N3: 

321-327 

is 

third  week 

of 

November . 

N4 : 

328-334 

is 

fourth 

week 

of 

November. 

Dl: 

335-341 

is 

first  week 

of 

December . 

D2: 

342-348 

is 

second 

week 

of 

December. 

03 : 

349-355 

is 

third  week 

of 

December. 

D4: 

356-362 

is 

fourth 

week 

of 

December. 

I .  INTRODUCTION 


The  Monterey  Peninsula  Water  District,  in  the  central 
California  coastal  area,  has  as  one  of  its  responsibilities 
the  duty  to  recommend  and/or  impose  water  rationing  on  its 
constituents . 

To  do  this  in  a  rational  way  requires  the  district  to 
have  some  way  for  predicting  future  water  availability .  This 
thesis  analyzes  rainfall  data  for  the  Forest  Lake  station  of 
Monterey  by  purely  statistical  methodology  in  order  to  iden¬ 
tify  possible  ways  for  predicting  future  water  availability. 

No  strong  evidence  for  useful  procedures  has  been  uncov¬ 
ered  in  this  thesis,  although  some  week  indications  of  possi¬ 
ble  dependencies  have  been  found. 
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II.  DATA 


A.  GENERAL 

Daily  and  weekly  rainfall  data  were  used  in  this  analy¬ 
sis.  The  data  were  accumulated  at  the  Forest  Lake  station 
of  Monterey,  in  Central  California.  Rainfall  data  has  been 
gathered  by  the  California  American-Water  Company  since  1891. 

Although  this  data  set  started  quite  early,  the  data 
prior  to  1938  has  frequent  missing  observations.  Therefore 
this  data  set  includes  observations  from  January  1938  through 
December  1974.  Appendix  A  contains  a  listing  of  the  daily 
rainfall  data. 

Weekly  rainfall  amounts  have  been  obtained  by  summing 
daily  rainfall  amounts,  starting  from  the  beginning  of  Octo¬ 
ber  and  running  to  the  end  of  the  April  (which  is  considered 
the  rainy  season  for  Monterey  Peninsula  area)  for  the  36-year 
period  (1938-1939  through  1973-1974) .  A  week  is  defined  in 
terms  of  Julian  dates  rather  than  the  usual  calendar  week. 

For  example  the  first  week  of  January  is  defined  to  include 
the  first  seven  days  of  the  year.  For  other  definitions  of 
weeks,  see  the  Table  of  Symbols. 

B .  WEEKLY  DATA 

Appendix  B  contains  a  listing  of  weekly  rainfall  data. 
Appendix  C  shows  plots  of  the  weekly  rainfall.  As  can  be 
seen  the  data  are  strongly  seasonal.  This  is  enough  to 
indicate  that  it  is  quite  non-stationary . 
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Means  and  variances  of  the  weekly  rainfall  are  shown  in 
Tables  1  and  2  for  weeks  with  and  without  positive  rainfall 
respectively.  Figures  1  and  2  show  plots  of  means  and  vari¬ 
ances  for  weeks  with  and  without  positive  rainfalls.  On 
the  figures  week  1  represents  the  first  week  of  October  as 
01  and  week  31  represents  the  end  of  April  and  beginning  of 
May  as  AM. 


4  * 
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Table  i 


:  MEANS  AND  7 ASIAN CES  FOB  NEEKLT 

RAINFALL  (NIT  H  ZERO  RAINFALL) 


REEK 

SEAN 

7A8IANCE 

0?  0.07  0.04 


S* 

v  •  v  * 

0.20 

0.15 

07 

0. 16 

0.  11 

Cfe 

0.15 

s* 

0.23 

0.28 

N  1 

0  .44 

0.40 

N2 

0.77 

1.08 

N3 

0.50 

0.85 

J*4 

0.55 

1.32 

ui 

0.71 

0.65 

02 

0.39 

03 

0.57 

0.36 

04 

1 .04 

1.87 

J1 

0.60 

J2 

0.79 

J3 

J4 

0.85 

0.73 

5:?§ 

JF 

0.92 

1. 11 

FI 

0.74 

0.85 

H 

8:19 

0.36 

0.80 

FH 

0.86 

1.28 

HI 

0.54 

H2 

0.67 

0.66 

M3 

0.47 

A1 

0.72 

0.52 

3:13 

A2 

0.25 

0. 16 

A3 

0.24 

0.25 

A4 

0.30 

AH 

0.13 

0.03 
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Table  2 


MEANS  ISO  VARIANCES  FOR  POSITIVE  MEEKLY  RAINFALL 


MEEK  MEAN  VARIANCE 


01 

0-29 

0.11 

02 

0.42 

0.22 

03 

0.36 

0.18 

04 

0.37 

0.15 

ON 

0.5  S 

0.53 

HI 

0.79 

0.45 

N2 

0.99 

1.18 

N3 

0.9M 

1.22 

MM 

0.89 

1.80 

D1 

0.91 

0.65 

02 

0.63 

0.45 

03 

0.7  3 

0.34 

DM 

1.55 

2.00 

J1 

0.83 

0.92 

J2 

1.13 

1.02 

J3 

1.46 

1.17 

JM 

0.  97 

0.74 

JF 

1  •  1  M 

1.13 

FI 

P2 

8:?? 

8:11 

F3 

1.15 

0.83 

FS 

1.03 

1.36 

SI 

0.6  1 

0.38 

S2 

0.86 

0.69 

M3 

0.67 

0.40 

84 

1.13 

1.65 

A1 

0.90 

0.78 

A2 

0.42 

0.18 

A3 

0.6  1 

0.42 

AM 

0.50 

0.12 

AM 

0.26 

0.03 
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WEEKLY  VARIANCES 
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OU 

Lu 

3  0.25 
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WEEKS  OF  THE  ORTA 


WEEKS  OF  THE  DATA 


Figure  1.  Weekly  means  and  variances  for  the  weeks 
zero  rainfalls  included. 
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III.  ANALYSIS  OF  STORMS 


A.  GENERAL 

This  analysis  is  carried  out  on  rainfall  data  from  Octo¬ 
ber  to  May  for  a  36-year  period  (1938-1939  through  1973-1974). 
The  rainy  period  is  considered  to  run  from  October  to  May 
for  the  Monterey  Peninsula. 

B .  STORMS 

It  will  be  said  that  a  storm  lasts  exactly  n  days  if 
there  are  exactly  n  consecutive  days  having  rainfall  greater 
than  0.02  inches.  For  example,  if  on  January  10th  there  is 
no  rainfall  and  on  the  11th,  12th,  and  13th  of  January  there 
are  0.30",  0.15",  1.15"  recorded  in  inches  of  rain  respec¬ 
tively,  and  on  the  14th  of  January  there  is  again  no  rainfall, 
this  means  that  a  storm  of  length  of  duration  3  days  has 
occurred,  and  the  amount  of  rainfall  in  this  storm  is  1.60" 
(0.30  +  0.15  +  1.15  =  1.60)  . 

Based  on  the  above  definition  the  historical  lengths  of 
storms  and  the  amount  of  rainfall  in  the  storms  will  be 
examined . 

Appendix  E  shows  the  histograms  of  length  of  the  storms, 
as  denoted  by  LS,  amount  of  the  rainfall  in  the  storms,  as 
denoted  by  AR,  and  length  of  the  non-rainy  period  after  the 
storms,  as  denoted  by  LN  for  October  through  April  and  De¬ 
cember  through  February  in  the  36-year  period.  The  rainy 
period  in  the  December  through  February  months  is  more 
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homogeneous  than  the  October  through  April  period  so  for  this 
reason  the  December  through  February  period  is  also  examined. 
Figures  3  through  5  show  the  time  series  plots  of  the  LS,  AR, 
and  the  LS  in  the  36-year  period.  On  the  figures,  dot  (•) 
indicates  the  beginning  of  each  year  from  1938-1939  through 
1973-1974.  Figures  6  through  11  show  the  plot  of  LS  against 
AR,  LS  against  LN,  and  LN  against  AR  for  the  October  through 
April  and  December  through  February  months  in  the  36-year 
period. 

Plots  of  LS  versus  LN  indicates  that  if  the  length  of 
the  storms  is  small  then  the  following  non-rainy  period 
(dry  period)  is  large.  Table  3  shows  the  LS  and  the  mean 
of  the  length  of  the  following  non-rainy  period  for  the  Octo¬ 
ber  through  April  and  December  through  February  months. 

Figure  12  shows  the  LS  versus  the  mean  of  the  following  non- 
rainy  period  for  the  October  through  April  and  December 
through  February  in  the  36-year  period.  The  length  of  the 
storms  (LS)  and  amount  of  the  rainfall  (AR)  in  the  storms 
appear  to  have  a  linear  relationship.  By  using  median  methods 
the  slope  of  the  length  of  the  storms  against  the  amount  of 
the  rainfall  in  the  storm  was  computed  as  0.71  for  October 
through  April  and  0.79  for  December  through  February. 

Here  are  some  statistics  from  the  historgrams  of  LS, 

AR,  and  LN  (Table  4) . 

Appendix  E  shows  the  histograms  of  the  amount  of  rain¬ 
falls  in  exactly  n  days  lasting  storms  which  are  made  for 
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Figure  7.  Plot  of  the  LS  against  LN  for 
October-April 


Figure  8.  Plot  of  the  LN  against  AR  for 
October-April 


Figure  9.  Plot  of  the  LS  against  AR  for 
December-February 


l.Og  >(  J.  **«».i*<r**«  *»*»»•♦••••»♦ 

49*40  •  .  *  49.00 


Figure  10.  Plot  of  the  LS  against  LN  for 
December-Feburary 


-February 


Table  3:  MEAN  OP  LENGTH  OP  THE  NON-RAINY  PERIOD  FOLLOWING 

EXACTLY  N  DAYS  LASTING  STORES  IN  THE  36-YEAR  PERIOD. 


STORH 

IN  DAYS 

OCT- A PS 

DEC- PE B 

HEAN  OP  LN 

IN  DAYS 

SEAN  OP  LN 

IN  DAYS 

LS»1 

7.33 

6.04 

LS*2 

6.71 

5.92 

LS*3 

6.47 

5.34 

LS*4 

6.66 

3.83 

LS»5 

6.44 

6. 17 

LS>6 

5.91 

3.76 
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Figure  12.  Plot  of  the  LS  against  mean  of  the 
rainy  period  for  October-April  and 
December- February 


Table  4:  S OHS  STATISTICS  FOB  THE  LS,AH,  AND  LN 


OCTOBER -APR II  DBCEHBBR-FBBRO ART 


din. 

Bean 

Bax. 

Bin. 

Bean 

Rax. 

LS 

in 

days 

1. 

2.  09 

in. 

1. 

2.31 

14. 

AR 

in 

inches 

0.03 

0.  71 

7.86 

0.03 

0.83 

7.86 

LN 

in 

days 

1. 

6.86 

57. 

1. 

5.64 

45. 

n  =  1,  2,  3,  4  days  in  the  36-year  period  for  October  through 
April  and  December  through  February. 

From  the  total  number  of  occurrences  for  each  exactly 
n  days  lasting  storms  estimated  of  occurrences  for  a  year 
were  computed  in  the  following  way  and  are  shown  in  Table  5. 

This  suggests  that  many  of  the  small  storms,  especially 
exactly  one  day  lasting  storms ,  occur  during  the  months  of 
October,  November,  March,  and  April  and  many  of the  large 
storms  occur  during  the  months  of  December,  January,  February. 


37 


Table  5 


ESTIMATED  #  0?  OCCURRENCES/YEAR  FOR  THE  EXACTLY 
N  DAYS  LASTING  STGRMS  IN  THE  36-YEAR  PERIOD. 


STORMS 

(EXACTLY) 

OCT, NO?, MAR, APR 

DEC, JAN, FEB 

ESTIMATED 

OCCURRENCE/YEAR 

ESTIMATED 

OCCORRENCE/YEAR 

LS*1 

6.52 

4.64 

LS=2 

2.97 

3.17 

LS-3 

1.06 

1.31 

LS»* 

0.78 

0.84 

LS~5 

0.28 

0.47 

LS>6 

0.36 

0.58 
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IV.  ANALYSIS  OF  WEEKLY  RAINFALL 


A.  DISTRIBUTION  OF  POSITIVE  WEEKLY  RAINFALL 

1 .  Theory 

In  this  section  we  will  explore  the  distribution  of 
positive  weekly  amounts  of  rainfall.  A  week  is  said  to  have 
a  positive  amount  of  rainfall  if  the  amount  of  rain  exceeds 
0.02  inches.  Table  6  is  a  listing  of  estimates  of  means 
and  variances  for  positive  weekly  rainfalls.  They  were  com¬ 
puted  by  using  the  program  "HISTG" .  Figure  13  shows  a  plot 
of  the  weekly  means  and  variances  respectively.  The  pattern 
of  weekly  means  again  indicates  nonstationarity  of  rainfall 
with  more  rain  on  the  average  falling  during  the  weeks  D4 , 

J2,  J3,  JF,  F3,  FM,  M4  where  the  average  amount  of  rainfall 
in  these  weeks  is  more  than  1.00  inches. 

2 .  Empirical  Distribution  of  Positive  Weekly  Rainfall 

In  order  to  fit  a  theoretical  distribution  to  the 

positive  weekly  rainfall  it  is  necessary  to  use  some  sta¬ 
tistics  computed  from  the  data  such  as  the  mean,  median, 
variance,  standard  deviation,  quartiles,  coefficients  of 
variation,  and  skewness  and  kurtosis  coefficients.  Agreement 
of  these  statistics  with  the  theoretical  values  for  the  ex¬ 
ponential  model  (or  some  others)  helps  to  identify  and  sup¬ 
port  that  model . 

Table  7  shows  a  listing  of  means,  standard  deviations, 
and  coefficients  of  variation  of  the  non-zero  (positive) 


Table  6 


:  MEANS  AND  VARIANCES  POR  POSITIVE  REEKLI  RAINPALL 


SEEK  SEAN  VARIANCE 


01 

0.29 

0.11 

02 

0.42 

0.22 

03 

0.36 

0.18 

04 

0.37 

0.15 

ON 

0.58 

0.53 

N1 

0.79 

0.45 

N2 

0.99 

1.18 

N3 

0.94 

1.22 

N4 

0.89 

1.88 

D1 

0.91 

0.65 

D2 

0.6  3 

0.45 

D3 

0.73 

0.34 

D4 

1.55 

2.00 

J1 

0.83 

0.92 

J2 

1.13 

1.02 

J3 

1.46 

1.17 

J4 

0.97 

0.74 

JP 

1.14 

1.13 

Ft 

0.98 

0.89 

P2 

0.67 

0.36 

P3 

1.15 

0.83 

PR 

1.03 

1.36 

HI 

0.6  1 

0.38 

M2 

0.86 

0.69 

M3 

0.67 

0.40 

M4 

1.1  3 

1.65 

A1 

0.90 

0.78 

A2 

0.42 

0.18 

A3 

0.6  1 

0.42 

A4 

0.50 

0.12 

AN 

0.26 

0.03 
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Figure  13.  Weekly  means  and  variances  for  the  positive 
weekly  rainfall  data  in  the  36-year  period 
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Table  7  :  beans,  standard  deviations,  and  coefficients 

OF  VARIATION  FOR  POSITIVE  REBEL!  RAINFALL. 

STANDARD  COEFFICIENT  OF 
WEEK  MEAN  DEVIATIONS  VARIATIONS 


01 

0.  29 

0.33 

1. 1ft 

02 

0.  ft2 

0.  ft7 

1.11 

03 

0.  36 

0.ft3 

1.16 

Oft 

0.37 

0.39 

1.0ft 

ON 

0.58 

0.73 

1.2ft 

N1 

0.79 

0.67 

0.85 

N2 

0.99 

1.08 

1.08 

N3 

0.  9ft 

1.10 

1.  17 

N  ft 

0.  89 

1.37 

1.5ft 

D1 

0.  91 

0.81 

0.90 

D2 

0.63 

0.67 

1.06 

D3 

0.73 

0.58 

0.81 

Dft 

1.55 

l.ftl 

0.91 

J1 

0.  83 

0.96 

1.15 

J2 

1.  13 

1.01 

0.90 

J3 

1.  ft6 

1.08 

0.7ft 

Jft 

0.  97 

0.86 

0.88 

JF 

1.  1« 

1.06 

0.93 

FI 

0.  98 

0.9ft 

0.96 

F2 

0.  67 

0.60 

0.90 

F3 

1.  15 

0.91 

0.90 

FH 

1.  03 

1.17 

1.13 

Ml 

0.61 

0.61 

1.01 

B2 

0.  86 

0.83 

0.96 

M3 

0.67 

0.6ft 

0.95 

Bft 

1.  13 

1.28 

1.13 

A 1 

0.  90 

0.89 

0.99 

A2 

0.  »2 

0.*3 

1.02 

A3 

0.61 

0.65 

1.05 

Aft 

0.50 

0.35 

0.71 

AB 

0.26 

0.18 

0.70 

weekly  rainfalls.  Figure  14  shows  the  weekly  coefficients 
of  variation  for  the  positive  weekly  rainfalls. 

As  can  be  seen,  the  means  and  standard  deviations  of 
the  data  are  approximately  equal  to  each  other,  and  the 
coefficients  of  variation  of  the  data  are  close  to  one. 

These  facts  indicate  that  the  distribution  of  the  data  may 
be  approximately  exponential.  This  is  suggested  since  for 
data  from  an  exponential  distribution,  the  mean  of  the  data 
equal  the  standard  deviation  of  the  data,  and  the  coefficient 
of  variation  is  one. 

The  fit  of  an  exponential  model  for  the  positive 
weekly  data  will  not  be  explored  in  more  detail. 

A  plot  of  the  means  against  standard  deviations  of 
the  positive  weekly  rainfall  is  shown  in  Figure  15.  These 
data  appear  to  have  a  linear  relationship.  By  using  the 
median  method  (McNeil  [Ref.  3]>  the  slope  of  the  means  versus 
standard  deviations  was  computed  as  0.84.  This  indicates  that 
the  means  of  the  data  are  little  higher  than  the  standard 
deviations  of  the  data. 

Next,  by  using  the  subroutine  EXPLT  (which  is  a 
NONIMSL  subroutine  at  the  Naval  Postgraduate  School  computer 
library) ,  a  plot  exponential  scores  versus  observed  scores  of 
the  data  can  be  examined.  If  the  data  is  distributed  exponen¬ 
tially,  the  the  plot  should  be  a  straight  line.  Appendix  E 
shows  the  exponential  scores  versus  observed  scores  for  the 
positive  weekly  rainfall.  Most  of  the  weeks  seem  to  fit  the 
exponential. 
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COEFFICIENT  OF  VfiR 


WEEKS  OF  THE  DflTfi 


Figure  14.  Weekly  coefficients  of  variation  for  the 
positive  weekly  rainfalls  in  the  36- 
year  period 
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Plot  of  means  against  standard  deviations 
for  the  positive  weekly  rainfall  in  the 
36-year  period 


Also,  estimated  and  theoretical  values  of  median. 


lower  and  upper  quartiles  were  examined  against  each  other. 
Table  8  shows  the  estimated  and  theoretical  values  of  the 
median,  and  lower  and  upper  quartiles  for  the  positive  weekly 
rainfalls.  Figures  16  through  18  show  the  plot  of  estimated 
values  against  theoretical  values.  They  seem  to  support  the 
exponential  model  for  the  positive  weekly  rainfall.  Again 
using  the  median  method  the  slope  of  estimated  values  against 
theoretical  values  were  computed  and  are  shown  in  Table  9 . 

A  90%  confidence  interval  for  the  average  positive 
weekly  rainfall  can  be  computed  by  assuming  exponential  dis¬ 
tribution  for  the  weeks  which  are  shown  in  Table  10.  Let 
x  be  average  positive  weekly  rainfall  with  n  observations, 
then  the  formula  for  (1-a) %  confidence  interval  for  the  mean 
with  a  =  0.10  is 


-i 

1  2n  J 


1  -  x2n(a/2)  -1 

"  X  1  x[-2n3h—] 


B.  SKEWNESS  AND  KURTOSIS  ANALYSIS  FOR  POSITIVE  WEEKLY 
RAINFALL 

1,  Theory 

In  general  the  third  moment  of  a  distribution  is  con¬ 
sidered  to  be  a  measure  of  skewness.  If  the  distribution  of 
a  sample  is  symmetric,  its  third  moment  about  the  mean  will 
be  zero.  If  the  distribution  is  skewed  to  the  right,  the 
third  moment  about  the  mean  will  have  a  positive  value,  be¬ 
cause  the  large  size  of  observations  on  the  long  tail  will 
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Figure  17.  plot  of  estimated  L-quartile  against  theoretical 
L-quartile  for  positive  weekly  rainfall 


-quartile  for  positive  weekly  rainfall 


Table 


9 


SLOPES  OP  THE  2STIHATED  VALUES  AGAINST  THEORETICAL 
VALUES  FOR  MEDIAN  AND  LONER  AND  UPPER  QUARTILES. 


SLOPE 

INTERCEPT 

EST.  HEDIAN  VS  THEO.  MEDIAN 

0.96 

0.03 

EST.  L.QUAR.  VS  THEO.  L.QUAR. 

0.95 

o.oa 

EST.  U.QUAR.  VS  THEO.  U.QUAR. 

0.88 

0.01 
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Table  10:  90*  CONFIDENCE  INTERVAL  POR  AVERAGE  POSTIVB  WEEK IV 

RAINFALL  «*ITH  EX  PONENTIAL  DISTRIBUTION 


WEEK 

MEAN 

STD  DEV 

LOWER  LIMIT 

UPPER  LIMIT 

01 

0.29 

0.  33 

0.18 

0.56 

02 

0.42 

0.47 

0.29 

0.66 

03 

0.36 

0.43 

0.25 

0.58 

04 

0.37 

0.39 

0.25 

0.60 

ON 

0.58 

0.73 

0.39 

0.96 

SI 

0.79 

0.67 

0.57 

1.  19 

N2 

0.99 

1.08 

0.74 

1.40 

S3 

0.94 

1.  10 

0.67 

1.44 

N4 

0.89 

1.37 

0.65 

1.31 

D 1 

D2 

8:15 

8:11 

0.68 

0.46 

2:1! 

D3 

0.73 

0.58 

0.55 

1.03 

D4 

1.55 

1.41 

1.14 

2.25 

J1 

0.83 

0.96 

0.62 

1.19 

J2 

1.13 

1.01 

0.84 

1.63 

J  3 

1.46 

1.08 

1.06 

2.18 

J4 

0.97 

0.  86 

0.73 

1.38 

JP 

1.14 

1.06 

0.88 

1.55 

FI 

0.98 

0.94 

0.74 

1.39 

P2 

0.67 

0.60 

0.50 

0.95 

P3 

1.15 

0.91 

0.83 

1.72 

PH 

1.03 

1.17 

0.78 

1.43 

HI 

0.61 

0.61 

0.47 

0.84 

H2 

0.86 

0.83 

0.65 

1.22 

M3 

0.67 

0.64 

0.50 

0.96 

M4 

1.  13 

1.28 

0.82 

1.56 

A1 

0.90 

0.89 

0.65 

1.34 

A2 

0.42 

0.43 

0.31 

0.62 

A3 

0.61 

0.65 

0.42 

1.00 

A4 

AM 

0.50 

0.26 

0.  35 

0. 18 

0.36 

0.18 

0.74 

0.40 
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more  than  offset  the  greater  number  of  smaller  observations 
on  the  shorter  tail  of  the  distribution.  Hence  for  a  posi¬ 
tively  skewed  distribution  (i.e. ,  one  with  the  long  tail  to 
the  right) ,  the  third  moment  (u^)  will  be  positive.  For 
these  reasons  the  third  moment  around  the  mean  is  taken  as 
a  measure  of  the  absolute  skewness  of  a  distribution.  The 
theoretical  skewness  for  a  random  variable  X  is  given  by 

v  =  E [ (X-E (X) ) 3] 

1  (Var[X])3//2 


The  empirical  skewness  for  data  (x^,  i  =  l,...,n} 
having  average  x  is  given  by 


*1  * 


t  n  o 

i  i  (x.-xr 

n  i=i  1 


If  a  distribution  is  symmetric,  y.^  will  be  zero.  If 
the  distribution  of  X  is  exponential  with  parameter  \  *  1, 
then  y 2  has  the  value  2  (see  Appendix  D  for  whe  algebraic 
computation) . 

The  kurtosis  for  a  random  variable  X  is  given  by 


y2 


E [ (X-E (X) ) 4]  _  3 
[Var (X) 3  2 


The  empirical  kurtosis  for  data  {x^  i  *  l,...,n)  having 
average  x  is  given  by 
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3 


S'.?/*!-*4’ 


n 


^(jh*,-*)2]2 


If  the  fourth  moment  about  the  mean  of  the 

2 

random  variable  X  is  large  relative  to  the  variance  (o  ) , 
it  indicates  relatively  large  tails. 

4 

For  the  normal  distribution,  u 4/o  has  the  value  3. 
Since  the  normal  distribution  arises  very  frequently  and  is 
often  used  as  a  basis  of  reference  for  distributions  that  are 
not  normal,  the  quantity  y2  is  defined  so  that  it  will  be  0 
when  a  distribution  has  the  kurtosis  of  a  normal  distribu¬ 
tion.  Thus  y 2  >  0  means  that  a  distribution  has  a  sharper 
peak,  thinner  shoulder,  and  fatter  tails  than  the  normal  dis¬ 
tribution.  y  2  <  ®  means  that  a  distribution  has  a  flatter 
peak,  fatter  shoulders,  and  thinner  tails  them  the  normal 
distribution.  Cramer  [Ref.  5]  and  Duncan  [Ref.  6]  contain  a 
discussion  of  the  skewness  and  kurtosis  coefficients. 

If  the  distribution  of  X  is  exponential,  then  y2 
has  the  value  6  {see  Appendix  D  for  algebraic  computations) . 
Appendix  D  also  contains  a  discussion  of  the  sample  proper¬ 
ties  of  the  skewness  and  kurtosis  coefficients. 

It  is  suspected  that  the  sample  size  has  some  effect 
on  the  values  of  sample  skewness  and  sample  kurtosis.  To 
study  this  effect  a  simulation  study  was  done  as  described 
below. 
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By  using  the  random  number  generator  (LLRANDOM)  N 
independent  unit  exponential  random  numbers  were  generated 
as  a  sample.  Then  the  sample  skewness  and  kurtosis  were 
computed  from  the  sample.  M  independent  replications  of  the 
procedure  were  done  and  sample  means  and  standard  deviations 
were  computed  for  the  skewness  and  kurtosis. 

Appendix  D  shows  the  simulation  results  for  sample 
skewness  and  sample  kurtosis  of  a  unit  exponential  distribu¬ 
tion  with  various  sample  size  (standard  deviations  of  them 
are  given  in  parentheses) . 

As  can  be  seen  in  Appendix  D  if  the  sample  size  is 
small,  then  the  sample  skewness  and  kurtosis  values  are 
smaller  than  their  theoretical  values.  When  sample  size  is 
between  2000-3000  they  reach  the  theoretical  values  2  and  6 
for  the  skewness  and  kurtosis  respectively. 

2 .  Skewness  and  Kurtosis  Analysis  for  Positive  Weekly 

Rainfall  ~~ 

Histograms,  and  plots  of  exponential  scores  versus 
observed  values  of  positive  weekly  rainfalls  are  given  in 
Appendix  F;  they  suggest  that  the  distribution  of  weekly 
positive  rainfall  is  approximately  exponential.  The  examina¬ 
tion  of  classical  skewness  and  kurtosis  coefficients  of  posi¬ 
tive  weekly  rainfall  cam  be  used  to  further  examine  the  fit 
of  this  exponential  model. 

Ta&le  11  shows  a  listing  of  the  values  of  skewness 
and  kurtosis  for  the  positive  weekly  rainfall. 
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02 
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D3 
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04 

J1 
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FOR  9ESKLT  RUHF&LL  DATA 


Figure  19  shows  the  skewness  and  kurtosis  of  the 
positive  weekly  rainfall,  and  a  plot  of  skewness  against 
kurtosis  values  is  shown  in  Figure  20. 

Figure  19  shows  that  the  skewness  and  kurtosis  values 
are  reasonably  stable.  But  relatively  high  values  occur  early 
in  the  year.  There  is  some  tendency  for  the  distribution  to 
change  throughout  the  rainy  season.  Average  skewness  and 
kurtosis  values  of  the  positive  weekly  rainfall  are  shown 
in  Table  12. 

Table  12s  ESTIMATED  ABO  SIMULATED  BEAMS  POR  THE 
SKEWMESS  AMD  KORTOSIS  COEFFICIEMTS 


SKEWS ESS 

KURTOSIS 

ESTIMATED 

BEAM 

1.29 

1.19 

SIMULATED 

BEAM 

1.45 

1.84 

The  estimated  kurtosis  is  somewhat  lower  than  its  simulated 
value.  This  might  suggest  that  the  distribution  of  positive 
weekly  rainfall  has  a  shorter  right  tail  than  the  exponential. 
Perhaps  a  Gamma  or  Weibull  distribution  would  fit  these  data 
slightly  better. 

Table  14  shows  the  estimated  and  simulated  values  of 
the  skewness  and  kurtosis  coefficients  for  the  actual  sample 
si2es  observation.  By  using  the  median  method  the  slopes  of 
estimated  values  against  simulated  values  were  computed  for 
skewness  and  kurtosis  and  are  shown  in  Table  13. 
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WEEKLY  KllliTUS 


WEEKS  OF  THE  DRTH 


O.  5.  10.  15.  20.  25.  30. 


WEEKS  OF  THE  DRTR 

Figure  19.  Weekly  skewness  and  kurtosis  coefficients  for 
the  positive  weekly  rainfall 
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Figure  20.  Plot  of  weekly  skewness  against  weekly  kurtosis 
for  positive  weekly  rainfall 


Table  13:  SLOPES  FOB  SKEWNESS  AND  KORTOSIS 


SLOPE 

EST.  SKEWNESS  VS  SIN.  SKEWNESS  0.19 
EST.  KUBTOSIS  VS  SIN.  KOHTOSIS  0.40 


INTEBCEPT 

1.20 

1.32 
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SIMULATED 
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IHD 
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• 
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ESTIH . 
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ESTIH. 
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WEEK 

POS. 

BAIHPALL 

SKBBSESS 
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02 

9 

17 

1  :S 
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0.43 
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0.24 
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03 

16 
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1 . 02 
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20 
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M2 

28 
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S3 

19 
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S4 

22 
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1.45 

1.83 
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28 

1.45 

1.54 
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D2 

22 
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3.03 

1.83 

03 

28 

0.70 

1.54 

0.17 

2.31 

D« 

24 

1:11 

1.49 

1.10 

2.02 

26 

1.52 

2.66 

2.  19 

a 

0.83 

1.50 

-0.73 

2.09 

0.76 

1.44 

0.44 

1.76 

J4 

27 

1.04 

^  1 52 
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JP 

29 
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27 
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As  can  be  seen  they  are  not  fitted  very  well.  Esti¬ 
mated  values  are  lower  than  the  simulated  values  for  the 
skewness  and  kurtosis.  Figures  21  and  22  show  the  estimated 
values  against  simulated  values  for  the  skewness  and  kurtosis 


C.  2X2  CONTINGENCY  TABLES 


1.  Summary 

The  idea  to  be  explored  in  this  section  is  whether 
or  not  some  weeks  of  the  weekly  rainfall,  to  be  called  the 
control,  may  be  used  to  predict  in  some  way  the  behavior  of 
another  weeks  of  the  weekly  rainfall,  to  be  called  the 
complement. 

Let  X  be  a  week  of  a  month,  to  be  called  the  control, 
and  let  Y  be  a  week  of  a  month,  which  is  different  from  X, 
to  be  called  the  complement.  It  is  necessary  that  X  n  Y  *  0; 
that  is,  the  intersection  of  these  two  weeks  is  empty.  The 
weeks  are  then  compared  for  some  quality  in  X  and  for  some 
quality  in  Y.  The  question  is  then;  does  the  presence  (or 
absence)  of  quality  in  X  affect  the  presence  (or  absence)  of 
quality  in  Y?  An  example  of  a  typical  table  is  shown  below 
ih  Figure  23. 

The  elements,  a  typical  one  of  which  is  n^j,  repre¬ 
sent  the  number  of  years  which  display  quality  i  in  the  con¬ 
trol  and  quality  j  in  the  complement.  The  marginal  entries 

n.  and  n  .  represent  the  number  of  years  for  which  the  con- 
1  •  •  3 

trol  has  quality  i  and  the  number  of  years  the  complement 
has  quality  j  respectively.  The  overall  number  of  years,  N, 
appear  in  the  lower  right  of  the  table. 
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y  rainfall 


nll 

n12 

n21 

n22 

n.l  n.2  N 

Figure  23.  Typical  2X2  contingency  table 


Conover  [Ref.  2]  gives  a  discussion  of  the  theory  and 
use  of  contingency  tables.  Let  be  the  probability  that 
any  given  year  will  have  a  control  quality  i  and  a  complement 


quality  j .  Then  estimates 

of  the  9  ^ j 

-  nij/N 

-  n,  /H 

9  . 

•  : 

=  n  ./N 
*  J 

If  the  control  and  complement  are  independent. 


9. .  =  9.  9  .  ,  for  all  i, j . 

J  i  .  .  J 

These  simple  assumptions  allow  for  am  investigation 
of  the  possible  interrelationships  between  the  weekly 
rainfalls . 

The  question  of  independence  may  be  approached  in 
the  was  as  described  below. 
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2.  Chi-Squared  Test  for  Independence 

Let  E. .  equal  n.  n  . /N.  Then  for  a  2x2  contingency 
13  1 •  •  3 

table  the  test  statistics  are  given  by 


Q  - 


2  2 

l  I 

i-l  3=1 


(n. .-E. .) 
30  3-3 

E.  . 

13 


or  simplifying  for  the  calculation 

2 


2  n. 2 

Q  =  I  l  ^  -  m 


.  ,  .  .  E.  . 

1=1  3=1  13 


The  exact  distribution  of  Q  is  difficult  to  tabulate 
because  of  all  the  different  combinations  of  values  possible 
for  n^,  n12,  n21,  n22.  Therefore  the  large  sample  approxima¬ 
tion  is  used  for  the  distribution  of  Q;  this  turns  out  to  be 
chi-square  distribution  with  one  degree  of  freedom. 

Hypothesis 


0; 

9ii  = 

9i.9.j  ' 

for  all  i,j 

1: 

9ij 

9i.9.j  ' 

for  some  i , j 

Decision  Rule:  Reject  Hq  is  Q  exceeds  the  (1-a) 
quantile  of  a  chi-square  random  variable  with  one  degree  of 
freedom.  The  approximate  level  of  significance  is  then  a. 

Figures  24  through  28  show  2x2  contingency  tables  for 
the  weekly  rainfall.  In  these  tables,  X  =  1  occurs  when  the 
week  i  falls  belcw  its  mean  of  weekly  rainfall  and  X  =  2 
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ure  24:  2x2  contingency  tables  for  weeks  01,02,03,04, 
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Figure  25:  2x2  contingency  tables  £or  weeks  H2#N3,N4,D1#D2,D3,D4 . 
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Figure  28:  2x2  Contingency  tables  for  weeks  B3,84,A1,A2,A3, A4# Afl 


occurs  when  week  i  falls  above  its  mean  of  weekly  rainfall. 
Similarly,  Y  =  1  occurs  when  the  week  i+1  falls  below  its 
mean  of  weekly  rainfall  and  Y  =  2  occurs  when  the  week  i+1 
falls  above  its  mean  of  weekly  rainfall. 

The  control  consists  of  the  binary  category  of  rain¬ 
fall  for  week  i  and  the  complement  consists  of  the  binary 
category  of  rainfall  for  week  i+1  in  the  36-year  period. 

Results  of  the  test  statistics  suggest  that  the  weeks 
N1  vs  N2,  D4  vs  Jl,  J3  vs  J4,  M2  vs  M3,  and  M4  vs  A1  are  not 
independent  with  a  =  0.10  significance  level.  The  rest  of 
the  weeks  appeared  independent  of  each  other  at  a  *  0.10 
significance  level.  Table  15  shows  the  test  statistics  and 

their  chi-square  values  with  a  significance  levels. 

2 

The  expected  number  of  30  x  random  variables  that 
would  be  over  .10  is  3.  So  it  seems  that  the  result  could  be 
explained  by  random  sampling. 

Figures  29  through  33  show  the  2x2  contingency  tables 
for  which  the  weekly  X  and  Y  values  are  determined  differently 
from  those  shown  above.  On  these  figures,  X  =  1  occurs  when 
the  week  i  has  no  rainfall  (no  rainfall  means  rainfall  of 
less  than  0.02")  in  year  t  and  X  =  2  occurs  when  week  i  has 
rainfall  in  year  t.  Similarly,  Y  =  1  occurs  when  the  week 
i+1  has  no  rainfall  in  year  t  and  Y  =  2  occurs  when  the  week 
i+1  has  rainfall  in  year  t. 

The  control  consists  of  the  binary  category  of  rain¬ 
fall  for  week  i  and  the  complement  consists  of  the  binary 
category  of  rainfall  for  week  i+1  in  the  36-year  period. 
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labial5:  T2ST  STATISTICS,  APPROXIMATED  CHI-SQUIBED 
AND  SIGNIFICANCE  LEVEL  POR  THE  REEKS. 
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Figure  29:  2x2  contingency  tables  for  weeks  01, 32,03, 09, 0Hf Hi 
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Figure  31:  2x2  Contingency  tables  for  veeks  D4,J1,J2,J3,J4,JF,F1 
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Figure  32:  2x2  Contingency  tables  for  weeks  F1,F2,P3,FH,H1,H2,H3 
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Figure  33c  2x2  Contingency  tables  for  weeks  83,84,11,12,13,14,18. 
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Table  16  shows  the  test  statistics  and  their  approxi¬ 
mated  chi-square  value  with  a  significance  level. 

Results  of  the  test  statistics  showed  that  the  weeks 
D3  vs  D4 ,  Jl  vs  J2,  J2  vs  J3,  JF  vs  Fl,  and  A2  vs  A3  are  not 
independent  with  a  =  0.10  significance  level.  The  rest  of  the 
weeks  appeared  independent  of  each  other  at  a  =  0.10  signifi¬ 
cance  level.  According  to  this  procedure,  the  overall  asso¬ 
ciation  among  the  weeks  is  not  strong. 

D.  4X4  CONTINGENCY  TABLES 
1 .  General 


Figure  34  shows  a  typical  4x4  contingency  table.  The 

table  element,  n. .,  represents  the  number  of  years  which  dis- 
•*■3 

play  quality  i  in  the  control  and  quality  j  in  the  complement. 
The  marginal  entries  n.  and  n  .  represent  the  number  of  years 

i .  •  j 


COMPLEMENT 

WEEK.  (Y) 
i+l 


CONTROL 

WEEK. 

i 


n.l  n . 2  n. 3  n . 4  N 

Figure  34.  Typical  4x4  contingency  table 
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r 

| 

Table 

lfe  TEST  STATISTICS,  APPROXIMATED  CHI-SQO ARBD 

f 

AND  SIGNIFICANCE  LEVEL 

FOB  THE  iEBKS. 

TEST 

APPROXIMATED 

SIGNIFICANCE 

I 

NEEK 

STATI STICS 

X?  VALOE 

LEVEL 

| 

A  1-a 

01 

VS 

02 

0.  93 

2 

x.66 

0.34 

I 

02 

VS 

03 

0.  09 

x.25 

0.75 

I 

03 

VS 

04 

0.05 

2 

x .  21 

0.79 

1 

0« 

VS 

ON 

2.  26 

x?87 

0.13 

I 

ON 

vs 

N1 

0.  71 

2 

x  .59 

0.41 

1 

HI 

vs 

N2 

1. 36 

2 

x  .75 

0.25 

I 

H2 

vs 

H3 

0.96 

2 

x .  67 

0.33 

1 

H3 

vs 

H4 

0.91 

2 

x  .  66 

0.34 

[ 

H4 

vs 

01 

0.  54 

2 

x .  52 

0.48 

ft 

D1 

vs 

D2 

0.  01 

2 

x  .  12 

0.88 

1 

D2 

vs 

03 

0.  54 

2 

x .  52 

0.48 

I 

D3 

vs 

D4 

3.  94 

2 

x .  95 

0.05 

04 

vs 

J1 

0.07 

2 

x.24 

0.76 

I 

J1 

vs 

02 

5.66 

X .  98 

0.02 

I 

2 

J2 

vs 

03 

6.29 

X  .  99 

0.01 

03 

vs 

04 

0.  95 

2 

x .  67 

0.33 

2 

J4 

vs 

OF 

1.  48 

x .  77 

0.23 

JF 

vs 

FI 

9.  99 

2 

x .  99 

0.01 

81 

i. 

■ 

^  ’  4 

2 


PI 

PS 

F2 

0.  05 

x.21 

0.79 

P2 

PS 

F3 

0.  04 

2 

x.18 

0.82 

P3 

PS 

PH 

1. 85 

2 

0.18 

x.88 

PM 

PS 

Ml 

0.  23 

2 

x  .  38 

0.62 

HI 

PS 

M2 

1. 29 

2 

0.26 

x  .  74 

M2 

PS 

M3 

0.  23 

2 

x .  38 

0.62 

M3 

PS 

H4 

2.  33 

X .  87 

0.13 

N4 

PS 

A1 

0.  17 

2 

x  .  33 

0.67 

A 1 

PS 

A2 

0.65 

x?56 

0.44 

A2 

PS 

A3 

2.94 

2 

x  .  91 

0.09 

A3 

PS 

A4 

1.03 

\69 

0.31 

A4 

PS 

AH 

1.87 

2 

x .  83 

0.17 

for  which  control  has  quality  i  and  the  numbers  of  years 
the  complement  has  quality  j  respectively.  The  overall  num¬ 
ber  of  years,  N,  is  in  the  lower  right  of  the  table. 

Conover  [Ref.  2]  discusses  the  theory  and  use  of  rxc 
contingency  tables. 

2 .  Classification  of  Rainfall 

The  National  Weather  Association  classifies  the  daily 
positive  rainfall  in  3  categories,  as  light  rainfall,  moder¬ 
ate  rainfall,  and  heavy  rainfall.  Any  rainfall  amount  less 
than  0.02  inches  is  defined  as  zero  rainfall.  The  observed 
positive  rainfall  data  is  ordered  from  least  to  highest  for  a 
given  year.  Then,  the  first  1/3  of  the  ordered  positive  rain¬ 
fall  data  is  called  light  rainfall,  the  second  1/3  of  the 
ordered  positive  rainfall  data  is  called  moderate  rainfall, 
and  the  remaining  1/3  of  the  ordered  positive  rainfall  data 
is  called  heavy  rainfall. 

To  construct  a  4x4  contingency  table  using  the  weekly 
rainfall  data,  a  similar  procedure  was  used  and  is  described 
below. 

The  weekly  positive  rainfall  data  was  ordered  from 
least  to  highest  for  a  given  month  in  the  36-year  period;  then 
3  categories  of  rainfall  were  defined  as  described  above. 
Additionally,  a  weekly  rainfall  of  less  than  0.02"  inches  is 
called  zero  rainfall  and  is  considered  as  one  category  so  that 
weekly  rainfall  data  was  broken  down  to  4  categories.  Thus 
X  *  1  occurs  when  the  week  i  has  zero  rainfall  in  year  t, 


X  *  2  occurs  when  week  i  has  light  rainfall  in  year  t,  X  =  3 
occurs  when  week  i  has  moderate  rainfall  in  year  t,  and  X  =  4 
occurs  when  week  i  has  heavy  rainfall  in  year  t  for  a  given 
month. 

Table  17  shows  the  amount  of  rainfall  limits  of  3 
categories  of  rainfall  for  the  7-month  rainy  period. 

Table  17:  AMOUNT  OF  RAINFALL  LIMITS  FOR 
THE  WEEKLY  RAINFALL  IN  INCHES 


MONTH 

LIGHT 

RAINFALL 

MODERATE 

RAINFALL 

HEAVY 

RAINFALL 

OCTOBER 

0.03-0.  12 

0. 13-0.34 

0.35-over 

NOVEMBER 

0.03-0.31 

0.32-1.00 

1. 01  -over 

DECEMBER 

0.03-0.37 

0.38-1.07 

1. 08-over 

JANUARY 

0.03-0.38 

0.39-1.34 

1.  35-over 

FEBRUARY 

0.03-0. 40 

0.41-1.19 

1.20-over 

MARCH 

0.03-0. 26 

0.27-0.86 

0. 87-over 

APRIL 

0.03-0. 17 

0.  18-0.60 

0.61-over 

3 .  Chi-Squared  Test  for  Independence 

A  4x4  contingency  table  was  constructed  the  category 
or  rainfall  in  week  i  and  the  category  of  rainfall  in  week  i+1 
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by  grouping  all  weeks  in  a  month  together.  Table  18  shows 
the  name  of  the  weeks  which  were  included  to  construct  the 
contingency  table  for  each  month.  Each  month  was  analyzed 
separately  since  the  rainfall  data  is  seasonal.  Each  paired 
week  contains  36  observations  so  that  the  total  144  (4x36  =  1 
observations  are  formed  in  each  contingency  table.  For  exam¬ 
ple  in  the  December  contingency  table  the  paired  weeks  used 
are  (D1,D2),  (D2,D3) ,  (D3,D4) ,  (D4,J1).  The  chi-square  test 
was  used  to  explore  possible  relationships  between  rainfall 
in  successive  weeks  for  a  given  month. 


Table  18:  WEEK  22  AMES  FOR  CONSTRUCTING  4x4  CONTINGENCY 
TABLES 


HO  NTH 

WEEKS 

OCTOBER 

01, 02,03, 04, ON 

NOVEMBER 

N1, N2, N3,N4, D1 

DECEMBER 

D1,D2,D3,D4, J1 

JANUARY 

J1, J2, J3,J«, JF 

FEBRUARY 

JF,  FI , F2 , F3,FM 

MARCH 

FM, HI , M2,M3,N4 

APRIL 

A  1 , A2, A3 , A4, AM 

Let  E. .  equal  n.  n  -/N.  Then  for  a  4x4  contingency 
13  1 .  .  3 

table  the  test  statistic  is  given  by: 

85 


rnmmmmrnm 


ft* 


iibm:  iU*  1  "f  '1 


Q  = 


4  4  (n  .  .  -E .  . ) 

l  l 

i»i  j=i  Eij 


or  simplifying  for  the  calculation 


Q 


4  4  n. 

I  l 

i=l  j=l  Eij 


N 


The  exact  distribution  of  Q  is  difficult  to  tabulate 
because  of  all  the  combinations  of  values  possible  for  n^j. 
Therefore  the  large  sample  approximateion,  the  chi-square 
distribution  with  9  degrees  of  freedom  is  used  for  the  dis¬ 
tribution  of  Q. 

Figures  35  through  41  show  the  4x4  contingency  tables 
for  the  weekly  rainfall.  The  control  consists  of  the  cate¬ 
gory  of  rainfall  for  week  i  and  the  complement  consists  of 
category  of  rainfall  for  week  i+1  for  a  given  month,  where 
the  categories  are  given  in  Table  14. 

The  results  of  the  test  statistics  suggest  that  the 
weeks  of  January,  the  weeks  of  February,  and  the  weeks  of 

April  are  not  independent  at  a=  .10  significance  level 
2 

(x  gg (9)  =  14.7  with  a  =  .10).  The  rest  of  the  months, 
October,  November,  December,  and  March  appear  independent  at 
the  o  *  .10  significance  level. 

Table  19  shows  the  test  statistics,  approximate  chi- 
squared  values,  and  the  achieved  significance  level  a. 
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Figure  35:  4x4  contingency  table  for  OCTOBER 
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Figure  36:  4x«  contingency  table  for  80VEHBER 
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Figure  41;  4x4  contingency  table  for  APRIL 
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Table  19:  TBST  STATISTIC,  APPROXIMATE  CHI-SQUARED  VALUES, 
SIGNIFICANCE  LEVEL  POB  THE  MONTH. 


TEST 

APPROXIMATED 

SISNIFICANCE 

MONTHS 

STATISTIC 

CHI-SQUARED 

LEVEL 

a 

OCTOBER 

7.24 

x*40(9) 

0.60 

NOVEMBER 

10.45 

X%8(9) 

0.32 

DECEMBER 

8.43 

x.50  (9) 

0.50 

JANUARY 

18.64 

x?97(9) 

0.03 

FEBRUARY 

15.92 

x.93(9) 

0.07 

MARCH 

11.94 

x.77(9> 

0.23 

APRIL 

19.71 

x.98(9) 

0.02 
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E.  LOGISTIC  ANALYSIS 


1.  Theory 

The  logistic  analysis  to  be  described  in  this  section 
was  developed  from  Cox  [Ref.  1], 

The  basic  approach  is  to  view  the  complement  as  having 
a  binary  representation,  with  success  being  defined  to  mean 
that  a  complement  has  rainfall,  while  failure  means  that  the 
complement  has  no  rainfall  for  week  t+1.  The  problem  then 
is  to  find  the  conditional  probability  of  a  success  given 
that  the  control  takes  on  a  particular  value. 

Let  Xfc  be  the  rainfall  in  week  t.  If  the  probability 
of  "success"  =  rainfall  in  week  t+1,  given  xfc,  is  written  as 

9 1  =  P(rainfall  in  week  t+l|xt), 


the  logistic  model  is 


a+SX. 

e  =  ® _ 

t  a+ex  ' 

1+e  c 


where  the  Xfc  are  the  explanatory  variables. 
The  likelihood  function  is  then 


L  (X,  Y;  a  ,  8  )  = 


N 

n  f 

t-1 


a+6X. 


‘t+1 


1-Y 


t+1 


a  +  8X . 


1+e 


1+e 


a+6x* 


where : 
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1  if  week  t+1  has  rainfall 


Lt+1 


0  if  week  t+1  has  no  rainfall 


and  the  log-likelihood  is 


N 


N 


L(X,Y;a,S)  = 


»  l  \  *  8  l,  Vt 


t=l 


t=l 


N  ct+8X 

l  In ( 1+e  c) 
t=l 


The  gradient,  and  Hessians  are: 

a+8X. 


3  Log  L 

3a 


N 


N 


£  Yt  "  ^  (  a  +  8X  ^ 


t=l 


z  1  1+e 


3  Log  L 

36 


N  N  _a*6Xt 

Vt  -  l,  xtl 


w  “+6Xfc 

z  1  1+e 


Hessian: 


N 

'  I 

t=l 


a+8X . 


(1+e 


a+8X 


t)2 


a  +  6X 

N  X.  e 

y  - 

t=l  a+8X  2 

*  1  (1+e  z) 


«L  = 


ci+6X 

N  X.  e 

.  y  _t - 

I  a+8X  2 

1  (1+e  V 


_  a+8X. 
N  XtS 


l 

t=l 


a+SX 


(1+e 


V 


Information  Matrix: 


S1S2 


-ht 
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f 


to  solve  for  a  and  S  use  of  Newton's  method  as  follows; 


(  3  }k+l  =  (  3  "  HL  VtL 


A.ll  necessary  elements  may  be  calculated  in  one  pass 

of  the  computer  algorithm. 

One  beneficial  byproduct  of  the  maximum  likelihood 

approach  is  the  asymptotic  covariance  matrix,  (I  )”\ 

sls2 

Cos  [Ref.  3]  states  that  the  diagonal  elements  of  this  matrix 
provide  good  estimates  of  Var(a)  and  Var(0)  under  assumptions 
of  normality. 

Next,  by  using  the  diagonal  elements  of  the  asymptotic 
covariance  matrix  to  put  approximately  symmetric  confidence 
limits  on  a  and  6;  for  90% 


a  -  1.64  VlS,S(a)  <  a  <  a  +  1.64  >/lS'S(a) 


3  -  1.64  VtS,S (3)  <  3  <  0  +  1.64  VlS,S(6) 


2.  Analysis 

In  this  analysis,  given  week  i  has  rainfall/no  rainfall 
in  year  t  is  considered  as  a  control  X,  then  conditional  proba¬ 
bility  of  success  which  week  i+1  has  rainfall  in  year  t  is 
considered  as  a  complement  Y.  Let 


Yi+1 


1  if  week  i+1  has  rainfall 


0  if  week  i+1  has  no  rainfall 
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and 


X.  = 
1 


if  week  i  has  rainfall 


if  week  i  has  no  rainfall 


and 


Then ,  the  mode 1 


a+BXi 


PtYi+i  *1lxi>  -  » 


1+e 


ci+BXi 


log  Odds  =  f  =  a  +  3X^ 

Using  the  computer  package  "BMDPLR"  estimates  of  a 
and  6  were  obtained  using  maximum  likelihood.  Other  quanti¬ 
ties  computed  were  conditional  observed  and  predicted.  These 
values  are  shown  in  Table  20.  Also  the  number  of  successes, 
number  of  failures,  predicted  log  odds  and  parameters  a  and 
3  and  their  90%  confidence  interval  are  shown  in  the  same 
tables  for  the  weeks.  In  the  tables  weeks  are  shown  with 
their  names  which  are  indicated  in  the  glossary  of  symbols 
tables . 

2 

In  the  2x2  tables,  the  x  test  results  have  suggested 
that  the  weeks  02  vs  03,  D3  vs  D4,  Jl  vs  J2,  J2  vs  J3,  JF  vs 
Fl,  and  A2  vs  A3  are  not  independent  with  a  =  0.10  signifi¬ 
cance  level.  Logistic  model  also  indicates  that  these  weeks 


95 


Table  20:  B2S0LTS  OF  TEE  LOGISTIC  AM1LYSIS  POa  TH2  SEEKS 


MODEL  S  P(02*110  1=1) 


#  OP  9  OF  OBSERYSD  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  01 


0.5333 

0.6667 


0.5333 

0.6667 


0.134 

0.693 


PARAMETER 

Alpha 

Beta 

7ar[  3]*0. 15 


Alpha 

Beta 


COE  PPICIEMT  SB 

0.133  0.518 

0.560  0.694 

9  7ar[  s ]*0.65 

90*  Confidence  Units 
Lower  Upper 

-0.502  oT768 

-0.762  1.882 


T lit* 

0.306 


MODEL  :  P  (03*1  |02*x) 


*  OF  #  OP  0BSER7ED  PREDICTED  LOG 

SUCCESS  PAIL  PROBABILITY  PROBABILITY  ODDS 


0.2143 

O.SOOO 


0.2143 

0.5000 


-1.299 

0.0 


PARAMETER 

Alpha 

Beta 

7ar[  a 3=0. 31 


co-?rpsim  o!is, 

1.299  0.778 

7ar[  3  3*0-55 


Alpha 

Beta 


90*  Confidence  liaits 
Lower  Upper 

-2.212  -0.386 

0.083  2.515 


COEP/SB 

-1.995 

1.669 
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110 DEI  :  P(04*1|0  3=x) 


*  OF  #  OP  OBSE872D 
StfCCSSS  PAIL  PROBABILITY 

*12  “  ”  0.5455* 

10  4  0.7143 


PREDICTED  LOG 
PROBABILITY  ODDS  03 

oTsuss  0T1I2  T 

0.7143  0.916  1 


PARAMETER 

Alpha 

Beta 

VarC  a] *0.20 


Alpha 

Beta 


COEFFICIENT  SB 

0.182  0.428 

0.734  0.730 

Var[e  3*0.51 

90%  Confidence  limits 
Lover  Opper 

-0.551  o:§15 

-0.  437  1.905 


CO  BP/SB 
0.4  26 
1.005 


MODEL  :  P(0N  =  1|04=X) 


*  OF  f  OP  OBSERYBD 
SOCCESS  PAIL  PROBABILITY 

5  **9  *  0.3571 

13  9  0.5909 


PREDICTED 

PROBABILITY 

073571 

0.5909 


LOG 

ODDS 

-0.588 

0.368 


04 

*0* 

1 


PARAMETER 

Alpha 

Beta 

Var[a ]=0.21 


Alpha 

Beta 


COEFFICIENT  SE  COEF/SE 

-0.588  0.558  -1.054 

0.956  0.707  1.352 

Var[3  3*0.48 

90%  confidence  liaits 
Lover  Opper 

-1.340  0.154 

-0.180  2.092 


MODEL  :  P(N2«1|N1=X) 


t  OF  t  OF  OBSERYBD  PREDICTED  LOG 

SOCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  N1 


11 

17 


0.6875 

0.8500 


0.6875 

0.3500 


0.788  0 

1.735  1 


PARAMETER 

Alpha 

Beta 

Yar[a  3*0.29 


COEFFICIENT  SE  COEF/SE 

0.788  0.539  1.462 

0.947  0.826  1.145 

Yar[3  3*0.68 


Alpha 

Beta 


90%  confidence  liaits 
Lover  Opper 

-0.095  1.671 

-0.  405  2.299 
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90 DEL  S  P{N3=1|  N2=X) 


#  OP  #  OP  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS_  S2 


3 

16 


5 

12 


0.3750 

0.5714 


0.3750 

0.5714 


-0.511 

0.288 


0 

1 


PARAMETER 

Alpha 

Varfa  ]=0.53 


Alpha 

Beta 


COE  PPICIEST  SB  COBP/SB 

-0.511  0.730  “0.699 

0.799  0.824  0.969 

Var[  6  ]=0 . 68 

90%  confidence  liaits 
Lower  Opper 

-1.705  0.693 

-o! 553  2.151 


MODEL  :  P(N4*1|R3*X) 


#  OP  *  OP  OBSERVED  PREDICTED  LOG 

SOCCESS  PAIL  PROBABILITY  PROBABILITY  ODDS 


9 

13 


8 

6 


0.5294 

0.6842 


0.5294 

0.6842 


0.118 

0.773 


H3 

T 

i 


PARABETER 

Alpha 

Beta 

Var[  a]=0.24 


Alpha 

Beta 


cojrnciMi  s5flS 

0.655  ,  ,  0.693 

vart  B  ]*0 .48 

90%  Confidence  limits 

-Km  s?isi 

-o:»81  1.791 


co?5i!E 

0.946 


MODEL  :  P{D1»1|S4=X) 


*  OP  #  OF  OBSERVED 

SUCCESS  PAIL  PROBABILITY 

*10  ”  4  0.7143 

18  4  0.8182 


PREDICTED 

PROBABILITY 

577143 

0.8182 


LOG 

ODDS 

57916 

1.504 


N4 

”5" 

1 


PARAMETER 

Alpha 

Beta  „  „„ 
Var£  a ]*0.35 


Alpha 

Beta 


comim  .!*« 

°-589  *.rC6j.o0:Ii0 

90%  Confidence  liaits 
Lower  Opger 

-0.054  1.886 

-0.744  1.920 


0.726 
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HODEL  :  P(D2*1|D1=X) 


*  OF 
SUCCESS 

5 

17 


#  OF  OBSERVED  PREDICTED 

FAIL  PROBABILITY  PROBABILITY 


3 

11 


0.6250 

0.6071 


0.6250 

0.6071 


LOS 

ODDS 

0 .511 
0.435 


D 1 

T 

i 


PARAHETER 

Alpha 

Beta 

VarC  a]*0.53 


COEFFICIENT  SE  COEF/SE 

0.511  0.730  0.699 

-0.076  0.826  -0.091 

Vac[  8 ]*0. 6 8 


Alpha 
Beta 


90%  Confidence  Halts 
Lover 
-0.683 
-1.  428 


1.276 


HODEL  :  P(D3*1|D2*X| 


#  OF  #  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


10 

18 


4 

4 


0.7143 

0.8182 


0.7143 

0.8182 


0.916 

1.504 


D2 

T 

1 


PARAHETER 

Alpha 

Beta 

Var[  a]*0. 3 1 


Alpha 

Beta 


0.588  0.810 

Var[  p  ]*0. 52 

90%  Confidence  liaits 
Lover  Upper 

0.003  lT829 

-0.595  1.771 


0.726 


HODEL  :  P(D4*1|D3*x> 


•  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  D3 


3 

21 


5 

7 


0.3750 
0. 7500 


0.3750 

0.7500 


-0.511 

1.099 


0 

1 


PARAHETER 

Alpha 

Beta 

VarCc  3-0.53 


Alpha 
Beta 


COEFFICIENT  SE  COEF/SE 

-0.511  0.730  -0.699 

1.609  0.851  1.892 

Var[  S3*0*72 

90%  Confidence  Halts 

-m  jsh 

0.  217  3.001 


MODEL  :  P  ( J1  *1 1  D4*X) 


#  OP  #  OF  OBSERVED  PREDICTED  LOS 

SUCCESS  PAIL  PROBABILITY  PROBABILITY  ODDS  D4 


4 

22 


a 

6 


0.5000 

0.7857 


0.5000 

0.7857 


0.000  0 

1.299  1 


PARAMETER 

Alpha 

Beta 

varC  a 3-0.44 


COEFFICIEHT  SE 
0.000  0.707 

1.299  0.844 

Var[ g ]=0. 65 


COEP/SE 

0.000 

1.540 


Alpha 

Beta 


90%  Confidence  Halts 
Lover  Upper 

-1.088  1.088 

-0.023  2.621 


MODEL  :  P ( J2*1 1 J  1=x) 


*  OF  f  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


J1 


4 

21 


6 

5 


0.4000 

0.8077 


0.4000 

0.8077 


-0.40* 

1.43? 


0 

1 


PARAMETER 

Alpha 

Beta 

YarC  a «4 2 


COEFFICIEHT  SE  COEF/SE 

-0.405  0.645  -0.628 

1.840  0.815  2.258 

Var[  g  ]*0.66 


Alpha 
Beta 


90%  confidence  Halts 
Lover  Upper 

-1.468  0:658 

0.508  3.172 


MODEL  :  P(J3*1|J2*x) 


tOF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  J2 


3 

18 


7 


0.2727 
0. 7200 


0.2727 

0.7200 


-0.981 

0.944 


0 

1 


PARAMETER 

Alpha 

Varf a 3*0.46 


COEFFICIEHT 

-0.981 

1.925 

Var[ 


SB  COEF/SE 
0.677  -1.449 

0.810  2.376 

3*0.65 


Alpha 

Beta 


90%  Confidence  Holts 

-S?JS  8?V55 

0.603  3.247 
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SO  DEL  :  P(J4  =  1|J3=X) 


#  OF  #  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


10 

17 


5 

4 


0.6667 
0. 8095 


0.6667 

0.809S 


0.693 

1.447 


J3 

T 

1 


PARAHETEB 

Alpha 

Beta 

Var[  a]*0. 30 


Alpha 

Beta 


COEFFICIENT  SE 
0.693  0.548 

0.754  0.780 

var[  g]*0.6i 

90%  Confidence  liaits 
Lower  Upper 

-0.205  1159 1 

-0.  527  2.035 


C0EF/SE 

1.266 

0.966 


MODEL  :  P(JF»1|J4*x> 


#  OF  #  OF  OBSERVED  PREDICTED 

SUCCESS  FAIL  PROBABILITY  PROBABILITY 


6 

23 


3 

4 


0.6667 

0.8519 


0.6667 

0.8519 


LOG 

ODDS 

<57694 

1.749 


J4 

0 

1 


PARAMETER 

Alpha 

Beta 

Varf  a] “0-50 


Alpha 

Beta 


COEFFICIENT  SB 
0.694  0.707 

1.056  ,  0.891 

Var[  g]«0. 80 

90%  Confidence  liaits 
Lower  Upper 

-0.466  i;854 

-0.411  2.523 


C0EF/SE 

0.980 

1.186 


MODEL  :  P(F1»1|JF»x) 


♦  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  JF 


5 

4 


0.* 

0. §621 


0.2857 

0.8621 


-0.916 

1.833 


G 

1 


PARAMETER 

Alpha 

Beta 

Varfe  ]*0. 70 


Alpha 

Beta 


COEFFICIENT  SB 

-0.916  0.837 

2.749  0.995 

Var£  g }*  1 . 00 

90%  Confidence  liaits 

-\°.m  inn 

1.  109  4.389 


COEF/SE 

-1.095 

2.763 
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RODEL  :  P(F2»1|P1»x) 


#0?  ♦  OF  OBSERVED  PREDICTED  LOG 

SOCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 

7  2~  0 7  77 7 8  ~~0 77778  K050 

20  7  0.7407  0.7407  1.253 


FI 


0 

1 


PARAMETER 

Alpha 

Baca 

Var[  a 3*0. 64 


Alpha 

Baca 


COEFFICIENT  SE  COEF/SE 

1.253  0.802  1.562 

-0.203  0.914  -0.222 

Var[  8  3*0.84 

90%  Confidence  liaits 

-K85  KUi 

-1.706  1.300 


RODEL  :  P(P3=1|F2=x) 


*  OF  #  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


5 

16 


4 

11 


0.5556 

0.5926 


8:1111 


fciH 


F2 

"o' 

1 


PAHAHETER 

Alpha 

Baca 

VarC  a 3*0. 45 


COEFFICIENT 


8:  til 


SE 

0.671 
.  0.777 
Var[  e ]»o.6  0 


Alpha 

Baca 


90%  Confidence  Units 

-KM?  ??$!! 

-1.118  1.422 


COEF/SE 
0.33. 
0.  19! 


RODEL  :  P{FH»1|F3-X) 


*  OF  #  OF  OBSERVED  PREDICTED 
SOCCESS  FAIL  PROBABILITY  PROBABILITY 


11 

19 


4 

2 


0.7333 

0.9048 


0.7333 

0.9048 


LOG 

ODDS 


F3 


1.012  0 

2.251  1 


PARAMETER 

Alpha 

lark  ]*0.34 


CO 


:ient 


’miEST  of  f  84 

1.241  0.945 

Var[  g ]*0. 89 


Alpha 

Baca 


90%  Confidence  liaits 
-0.306  2.788 


C^1E 

1.311 
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HO  DSL  :  P(M1»UPH»X) 
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HODEL  :  P(H4»1|  H3=X) 


#  OF  #  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


5 

18 


6 

7 


0.4545 
0.  7200 


0.4545 

0.7200 


-0.182 

0.944 


H3 

T 

i 


PARAMETER 

Alpha 

Beta 

Var£  a3=0.37 


Alpha 

Beta 


COEPFICIEHT  SE  COEP/SE 

-0.182  0.606  -0.301 

1.127  0.752  1.499 

Var[  g  3=0.57 

90*  Confidence  llaits 
Lower  Upper 

-1.180  o:§16 

-0.111  2.365 


MODEL  :  P  (A1  =1 1  H4=x) 


*  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  R4 


7 

14 


6 

9 


0.5385 

0.6087 


0.5385 

0.6087 


0.154 

0.442 


0 

1 


PARAMETER 

Alpha 

Beta 

Var[ a ]=0.31 


Alpha 

Beta 


COEFFICIENT  SB 

0.154  0.556 

0.288  0.701 

Var[g  3*0.49 

90*  Confidence  Halts 
Lower  Upper 

-0.759  i:067 

-0.860  1.436 


TO* 

0.410 


HODEL  :  P  (A2=1|  A  1=x| 


*  OF  #  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  PAIL  PROBABILITY  PROBABILITY  ODDS  A1 


8 

14 


7 

7 


0.5333 

0.6667 


0.5333 

0.6667 


0.134 

0.693 


0 

1 


PARAMETER 

Alpha 

Beta 

Varfa 3-0.27 


Alpha 

Beta 


COEFFICIENT  SE 

0.134  0.518 

0.560  0.694 

Var[ 3  3*o.  48 

90*  Confidence  Halts 

-KJ1S  8?S3S 

-0.576  1.696 


COEF/SE 

0.258 

0.806 
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HODEl  :  P{A3»1|A2»X) 


*  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


A2 


3 

11 


11 

11 


0*  ?oo l 


8:2?- 


00 


o:Soo 


0 

1 


PARAMETER 
Alpha 
»ta 


Bel  _ 

YarCa  ]»0.42 


c?ff!iiIEST  .%i 

1.299  0.778 

Part  3  3=0.61 


1.669 


Alpha 

Beta 


90%  Confidence  Halts 
Lover  Upper 

-2.  362  -0.236 

0.  018  2.580 


HODEL  :  P(A4  =  1U3»X) 


*  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS  A3 


12 

10 


10 

4 


0.5455 

0.7143 


0.5455 

0.7143 


0.182 

0.916 


0 

1 


PARAHETER 

Alpha 

Beta 

Varfa  ]»0. 18 


COEFFICIENT  SB  „ 
0.182  0.428 

0.733  ,  0.730 

VartB  3*0.53 


COEF/SE 

0.426 

1.005 


Alpha 

Beta 


90%  Confidence  liaits 
Lower  Upper 

-0.514  o:§78 

-0.  461  1.927 


HODEL  :  P(AH-1|A4*x) 


*  OF  *  OF  OBSERVED  PREDICTED  LOG 

SUCCESS  FAIL  PROBABILITY  PROBABILITY  ODDS 


A4 


5 

13 


9 

9 


0.3571 

0.5909 


0.3571 

0.5909 


-0.588 

0.368 


0 

1 


PARAHETER 

Alpha 

Beta 

Var(  a]»0.30 


COEFFICIENT  SE  COEF/SE 

-0.588  0.558  -1.054 

0.956  0.707  1.352 

Var[3  3-0.50 


Alpha 

Beta 


90%  Confidence  liaits 

im 

-0.204  2.116 
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are  dependent  on  each  other  at  the  10%  significance  level 
since  the  90%  confidence  interval  for  beta  does  not  cover 
zero. 


The  following  logistic  model  was  also  considered. 


V 


a+BR. 

e _ 

a+BR*.  ' 

1+e 


where  Rfc  is  the  amount  of  rainfall  in  week  t  and  Yt+^  is 
a  binary  random  variable  taking  the  value  1  if  week  t+1  has 
positive  rainfall.  Tabel  21  shows  the  alpha  and  beta  coeffi¬ 
cients,  standard  errors  (ss)  and  the  90%  confidence  limits 
for  the  alpha  and  beta  coefficients.  These  numbers  were 
computed  using  computer  package  "BMDPLR" . 

The  90%  confidence  intervals  for  do  not  cover  zero 
only  for  the  weeks  D3  vs  D4 ,  JF  vs  Fl,  and  M2  vs  M3.  This 
suggests  that  for  these  weeks  the  amount  of  rainfall  in  the 
previous  weeks  exceeds  the  amount  of  rainfall  in  the  current 
week.  Figures  42  and  43  show  the  plots  of  estimated  alpha 
and  beta  coefficients  by  week. 
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Table  2 IS  HBSOLT  OP  LOGISTIC  ANALYSIS  FOR  THE  WEEKS 


MODEL  :  P (0  2*1 1 01*x) 


PARAMETER 

Alpha 

Beta 

VarCot  1=0. 13 


Alpha 

Beta 


COEPPICIENT  SE 

0.438  0.409 

0.027  0.432 

Var[B  J=2.91 

90*  Confidence  Units 
Lover 
-0.  153 
-2.771 


??B1S 

2.825 


COEF/SB 

1.071 

0.062 


MODEL  :  P  (03*1 1  02*x) 


PARAMETER 

Alpha 

Beta 

Par[a  ]*0.16 


Alpha 

Beta 


COE  FPICIEHT  SE 

-0.735  0.424 

1.067  1.175 

Var[  ^ 3*0. 87 

90%  Confidence  limits 
Lover  Opper 

-1.391  -0:675 

-0.  463  2.597 


COEP/SE 
~  1 1  173 


MODEL  :  P  (04*1 1  03*x) 


PARAMETER 

Alpha 

Beta 

7ar[  a3=0. 14 


Alpha 


HI 


COEPPICIENT  SE 

0.380  0*279 

0.317  0.748 

7ar[  83=1. 18 

90%  Confidence  Units 
Lover  (Jpper 

-0.334  0:§94 

-1.  464  2.098 


COEP/SE 
1.002 
0.  424 


MODEL  :  P  (0  N*  T|  04 *x) 


PARAMETER 

Alpha 

Beta 

Parf  <*3*0.  ^ 


Alpha 


HI 


COEPPICIENT  SE 
-0.192  0.438 

0.636  0.942 

ParC  63*1.29 

90%  Confidence  limits 
Lover  Opper 

-0.  806  0f&22 

-1.  227  2.499 


COEP/SE 

-0.439 

0.675 


HODEL  :  P  (N  2*1 1  N1*x) 


PABAHETEB 

Alpha 

Beta 

▼ar[a  ]*0. 22 


Alpha 

Beta 


COE  FFXCIENT  SE 

0.986  0.466 

0.743  0.807 

Var[  3]*0 . 65 

90%  Confidence  liaits 

0?“$  ????§ 

-0.  579  2.065 


HODEL  :  P (N  3*1 1 H2*z) 


PABAHETER 

Alpha 

Beta 

7ar(a  ]*0. 18 


COEFFICIENT  SE 

-0.102  0.422 

0.284  0.351 

Var[s  ]*0. 12 


Alpha 

Beta 


90%  Confidence  liaits 
Lower  Upper 

-0.  798  0 .576 

-0.384  0.852 


HODEL  :  P  (N4*1 1  N3*x) 


PABAHETEB 

Alpha 

Beta 

7ar[a  ]*0.  16 


Alpha 
Beta 


COEFFICIENT  SE 

0.595  0.395 

-0.280  0.375 

far[0  ]*0. 14 

90%  Confidence  liaits 
Lower  Upper 

-0.061  1.251 

-0.894  0.334 


HODEL  :  P  (D  1*1 1  N4*x) 


PABAHETEB 

Alpha 

Beta 

Tarfa  ]=0.21 


Alpha 

Beta 


COEFFICIENT  SE 
1.106  0.454 

0.336  0.589 

Var[3  ]=0. 35 

90%  Confidence  liaits 

&?3?S  ?fl?5 

-0.634  1.306 


1 


MODEL  :  P (D  2*1 1 D1=X) 


PARAMETE 8 
Alpha 
Beta 

7 ar[ a  3*0.21 


Alpha 

Beta 


COEFFICIENT  SE 

0.294  0.456 

0.230  0.450 

Par[B  ]*0.20 

90%  Confidence  lieits 
Lover 
-0. 458 
-0.503 


CCEF/SE 

0.644 

0.509 


IfBJI 

0.963 


MODEL  !  P(D3*1|  D2*X) 


PARAMETER 

Alpha 

Beta 

var[a 3*0.24 


Alpha 

Beta 


COEFFICIENT  SE  COBF/SE 

1.378  0.485  2.838 

-0.301  0.614  -0.490 

7ar[s  38 

90%  Confidence  liaits 
Lover  Opper 

0.575  2.781 

-1.312  0.710 


MODEL  :  P (D4= 1 | D3=x) 


PARAMETER 

Alpha 

Beta 

Var[a  3*0.23 


SE 

0.482 

0.653 


Alpha 

Beta 


COEFFICIENT 

«:!?? 

Par[e  3*0.43 

90%  Confidence  liaits 
Lover  Opper 

-0.391  1.183 

-0.515  1.635 


MODEL  :  P  (J 1  =  1 1 D4=x) 


COEF/SE 

S:iii 


PARAMETER 

Alpha 

Beta 

Var[ 0 3-0. 25 


Alpha 

Beta 


COEFFICIENT  SB 
0.132  0.499 

1.952  0.988 

Par[  g  ]*1 . 07 

90%  Confidence  liaits 
Lover 
-0. 688 
0.256 


COEF/SE 

0.265 

1.976 


o?lIi 

3.648 


109 


f 


MODEL  :  P  (J  2=1 1 J1=X) 


PARAMETER 

Alpha 

Beta 

YatC  a]=0 . 20 


Alpha 

Beta 


COEFFICIENT  SB 

0.299  0.445 

1.232  0.801 

Far[  3 ]=0.64 

90%  Confidence  liaits 
Lower  Opper 

-0.434  i:032 

-0.  080  2.544 


COEF,/SE 
1 1  538 


MODEL  :  P  (J3=1 1  J2=x) 


PAHAMETEB 

Alpha 

Beta 

▼arf a l*0*19 


Alpha 

Beta 


COEFFICIENT  SE^ 

-0.045  0.434 

0.S26  0.402 

YarC  g ]=0. 16 

90%  Confidence  liaits 
Lower  Upper 

-0.760  0T67O 

-0.130  1.182 


COBF/SE 
-0. 104 
1.310 


MODEL  :  P (J4=1 | J3=x) 


PARAMETER 

Alpha 

Beta 

Farf  a]  =0.22 


Alpha 

Beta 


co§nssiai  °?h2 

0.394  0.428 

7ar[  8  3=0. 18 

90%  Confidence  lieits 
Lower  Opper 

0.  040  i;578 

-0.  302  1.090 


0.922 


MODEL  :  P  (JF=1 1  J4=x) 


PARAMETER 

Alpha 

Beta 

Fart  a  3*0. 


Alpha 

Beta 


COEFFICIENT  SE  , 

1.525  0.567 

-0.137  0.482 

32  Fart  g]=0.23 

90%  Confidence  liaits 

YAVi  2?m 

-0.  924  0.650 


COEF/SE 

2.690 

-0.285 
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UODEL  :  P(F1*1| JF»X) 


PARAHETER 

Alpha 

Farf a]*0. 26 


COE  FFICIEHT  Sg 

°:’l!  ».rt a ]-?':•!' 


Alpha 

Beta 


90*  Confidence  Units 
Loser  Op per 

-0.980  1.192 

0.  026  2.298 


COEF/SE 

0.706 

1.680 


aODBL  « _PCF£2i!l-iL 


PAHAflETER 
Alpha 
Beta 
7ar[ a  3=0. 24 


Alpha 

Beta 


C0STfiirE”  o?|ii 

°*161  VarC3]=0*.21 

90*  confidence  liaits 
Lower 
0.183 

-0.581  0.913 


COEF/SE 

2.008 

0.354 


HODEL  :  P(P3-1|P2*t> 


MiHGM 

Beta 

7ar[  al*0.20 


COEP^gtEEt 
0.412 


SE 

0.444 
0.606 
Far[  e]«0.37 


Alpha 

Beta 


90*  Confidence  lieits 

Lower  5PKfI 
-0.598  O.068 
-0.586  1.«10 


c8?5t>|' 

0.679 


BODEL  S  P(FR»1|F3=X) 


parabetbr 

Alpha 

7arf  a 3=0. 30 


Alpha 

Seta 


C3?P|IgIE»I  „S| 

0.2*2  ,  0.S20 

7ar[  3  3=0.33 

90*  Confidence  lisits 

Lower  2P§?r 


MV  w 

0.  547 
-0.670 


_ 143 

1.214 


to1 
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MODEL  :  P(A1*1|M4*x) 


PARAMETER 

Alpha 

Beta 

7ar[  a]*0. 17 


COEFJ^IEHT 
0 1 728 


Alpha 

Beta 


SE 

0.407 
0.466 
Var[  S]*0 . 22 

90*  Confidence  Halts 
Lover  Upper 

-0.763  0.589 

-0.  041  1.497 


1.563 


MODEL  :  P(A2*1|A1*X) 


PARAMETER 

Alpha 

Beta 

▼art  3 ]-0.17 


Alpha 

Beta 


COEFFICIENT  SE 

0.438  0.409 

0.027  0.432 

▼ar[  g]*0. 19 

90*  Confidence  liaits 
Lover  Upper 

-0.  238  i:i14 

-0. 688  0.742 


COE P/S E 
1.071 
0.062 


MODEL  :  P  (A3= 1 1 A2=x) 


PARAMETER 

Alpha 

Beta 

▼ar[a  ]»0. 18 


Alpha 

Beta 


COEFFICIENT  SE 

-0.735  0.424 

1.067  0.909 

▼ar[  6 ]*0.83 

90*  Confidence  Halts 
Lover  Upper 

-1.431  -o:039 

-0.427  2.561 


COEF/SE 

-1.735 

1.173 


MODEL  :  P ( A4*1 | A3=x) 


PARAMETER 

Alpha 

Beta 

▼arC  a]*0. 14 


Alpha 

Beta 


COEFFICIENT  SB 
0.380  0.179 

0.317  0.748 

▼ar[  S]*0. 56 

90*  Confidence  Halts 
Lover  Upper 

-0.234  0.994 

-0.910  1.544 


COEF/SE 

1.002 

0.424 
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MODEL  :  ?(AH»1| A4«X) 


PARAHETEH 

Alpha 

Beta 

Var[  »]*0. 19 


COEPFICIEHf  SB 

'Mil  Mi! 

Var[  8 ]«0. 89 


Alpha 

Beta 


90*  Confidence  Halts 

.  -MR  8?IS5 

-0.911  2.183 


COEF/SB 

-Mil 
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Figure  43.  Plot  of  beta  coefficient  for  the  weeks 


AP PE NO IX  A.  DAILY  RAINFALL  DATA 


JULIAN  DATE 


YEAR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1938 

0.0 

0.15 

0.30 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.04 

0.0 

0.78 

0.36 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.16 

2.13 

0.10 

0.72 

0.07 

0.45 

0.19 

0.72 

0.25 

0.79 

1.34 

1941 

0.0 

0.0 

0.0 

0.44 

0.42 

0.07 

0.28 

0.  10 

0.03 

0.0 

0.0 

1942 

0.14 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.20 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.53 

0.24 

0.25 

0.08 

0.49 

0.0 

0.0 

0.0 

0.74 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.04 

0.23 

0.  17 

0.56 

0.0 

0.0 

0.08 

0.  0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.02 

0.0 

0.02 

0.05 

0.0 

0.0 

0.0 

0.0 

1949 

0.12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.18 

0.05 

0.0 

0.02 

0.0 

0.0 

0.44 

0.12 

0.0 

0.61 

0.31 

m  8:8 

o.g 

0.0 

g.  12 
0.0 

8:8 

8:8 

0.0 

0.24 

0.0 

1.20 

0.0 

0.49 

0.0 

0.0 

0.49 

0.0 

0.15 

0.15 

1953 

0.0 

0.02 

0.0 

0.0 

0.0 

0.10 

0.10 

0.67 

0.02 

0.0 

0.0 

1954 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.37 

1955 

1.23 

0.03 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.01 

0.74 

0.0 

1956 

0.0 

0.0 

0.0 

0.0 

0.66 

0.15 

0.0 

0.42 

0.0 

0.19 

0.04 

1957 

0.0 

0.0 

0.0 

0.0 

0.22 

0.40 

0.0 

0.0 

0.  14 

0.0 

0.0 

1958 

0.0 

0.14 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.26 

0.01 

1959 

0.0 

0.0 

0.0 

0.0 

0.36 

1.02 

0.0 

0.0 

0.56 

1.58 

O.ii 

1940 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.07 

0.22 

0.83 

C.26 

0.73 

1961 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1963 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.12 

0.0 

0.0 

0.0 

0.0 

1944 

0.02 

0.0 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.04 

0.0 

0.0 

1945 

0.0 

0.51 

0.01 

0.02 

0.58 

0.59 

0.0 

0.0 

0.0 

0.0 

0.03 

1966 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.D 

0.0 

1968 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.89 

0.02 

0.0 

1969 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.02 

1970 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.12 

0.05 

0.66 

0.94 

0.06 

1971 

0.24 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.23 

1972 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

g.o 

1973 

0.0 

0.06 

0.10 

0.0 

0.0 

0.0 

0.21 

0.45 

0.35 

0.03 

0.0 

JULIAN  DATE 


♦ 


YEAR 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1538 

0.0 

0.0 

0.0 

0.22 

0.0 

0.  47 

0.0 

0.  72 

0.11 

0.0 

0.0 

1539 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 540 

0.16 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.  72 

0.05 

0.80 

0.0 

0.0 

0.36 

0.  75 

0.0 

0.75 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.51 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.57 

0.49 

1944 

O.Q 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

0.02 

0.02 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.22 

0.34 

0.0 

C.  82 

0.20 

1950 

0.0 

0.58 

0.0 

0.04 

0.06 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.26 

0.0 

0.0 

0.0 

0.56 

0.0 

0.  05 

0.20 

0.0 

0.0 

0.07 

1952 

1.49 

0.45 

0.  16 

1.01 

0.23 

0.46 

0.01 

0.0 

0.21 

0.11 

0.04 

1553 

0.02 

0.12 

0.35 

0.10 

0.0 

0.07 

0.04 

0.0 

0.0 

0.10 

0.0 

1954 

0.61 

0.0 

0.0 

0.0 

0.0 

0.61 

0.01 

0.  06 

0.31 

0.0 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.73 

0.01 

1.05 

0.  16 

0.17 

0.0 

0.0 

1956 

0.0 

0.0 

0.  12 

0.31 

0.46 

0.0 

0.02 

0.0 

0.38 

0.10 

0.04 

1557 

0.02 

1.52 

0.48 

0.0 

0.0 

0.0 

0.0 

0.0 

0.82 

0.11 

0.0 

1558 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.959 

0.05 

0.48 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

560 

0.01 

0.37 

0.44 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.19 

0.0 

561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

562 

0.11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1.47 

0.32 

0.38 

0.0 

563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.564 

0.0 

0.12 

0.0 

0.0 

0.05 

0.36 

0.10 

0.48 

0.88 

0.33 

0.24 

.565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.15 

0.0 

0.13 

0.01 

566 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

.567 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.49 

1.88 

0.  02 

568 

0.0 

0.09 

0.53 

0.06 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

569 

0.10 

0.41 

0.0 

0.0 

0.02 

0.  18 

2.39 

0.31 

1.39 

0.07 

0.03 

.970 

0.0 

0.13 

0.63 

1.22 

0.05 

0.02 

0.0 

0.32 

0.42 

0.06 

0.02 

1571 

0.32 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

1572 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1573 

0.0 

0.02 

0.0 

0.63 

0.74 

0.33 

0.65 

0.0 

0.10 

0.0 

0.  0 
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JULIAN  DATE 


YEAR 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

1938 

0.0 

0.0 

0.0 

0.0 

0.0 

0.90 

0.0 

1.12 

1.00 

1.10 

0. 15 

1939 

0.0 

c.o 

0.0 

0.0 

0.02 

0.31 

0.0 

1.26 

0.42 

C.  14 

0.0 

1940 

0.07 

0.26 

0.09 

0.47 

0.0 

0.0 

0.0 

0.0 

0.46 

0.48 

0.07 

1941 

0.15 

0.63 

0.29 

0.31  0.0 
0.03  0.40 

5.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.03 

1.16 

0.74 

0.10 

0.0 

0.  13 

0.04 

0.34 

0.17 

1943 

0.13 

0.02 

0.0 

0.  11 

0.14 

0.0 

0.  18 

0.33 

0.08 

0.0 

0.0 

1944 

0.40 

0.25 

0.0 

0.0 

0.07 

0.0 

0.0 

0.62 

0.0 

0.42 

0.08 

1945 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.89 

0.0 

2.37 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.01 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.38 

0.03 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.10 

0.23 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.35 

1950 

0.15 

0.18 

0.  0 

0.0 

0.35 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  16 

0.0 

0.0 

0.0 

0.0 

1952 

0.0 

0.75 

0.88 

0.13 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.37 

1953 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1954 

0.06 

0.23 

1.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.33 

0.05 

0.05 

0.0 

1956 

0.20 

0.0 

0.58 

0.26 

0.61 

0.27 

0.01 

0.0 

0.0 

0.0 

0.  0 

1957 

0.03 

0.0 

0.0 

0.55 

0.0 

0.01 

0.02 

0.0 

0.0 

0.0 

0.08 

1958 

0.0 

1.11 

0.27 

0.36 

0.03 

0.  0 

0.0 

0.38 

0.36 

0.0 

0.94 

1959 

0.0 

0.0 

0.15 

0.02 

0.0 

0.02 

0.0 

0.05 

0.0 

0.0 

0.0 

1960 

0.30 

8:i9 

0.04 

0.0 

0.0 

o.o 

0.0 

0.03 

0.19 

0.36 

0.12 

1961 

0.18 

1.28 

0.0 

0.0 

0.03 

0.13 

0.22 

0.0 

0.45 

0.03 

1962 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

1963 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.49 

1.97 

1.23 

0.03 

0.0 

1964 

0.02 

0.0 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1965 

0.32 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1966 

0.0 

c.o 

0.0 

0.03 

0.0 

0.0 

2.11 

0.13 

0.0 

0.0 

0.0 

1967 

1.06 

0.24 

0.0 

0.0 

0.0 

0.48 

1.  19 

0.37 

0.02 

0.0 

0.0 

1968 

0.0 

0.0 

0.0 

0.11 

0.20 

0.10 

0.14 

0.96 

0.0 

0.02 

0.02 

1969 

0.62 

1.10 

0.49 

0.32 

0.30 

0.  12 

0.54 

0.01 

0.03 

0.0 

0.01 

1970 

0.46 

0.01 

0.0 

0.34 

0.0 

0.0 

0.03 

0.0 

0.01 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1972 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1973 

0.0 

0.16 

0.17 

0.0 

0.0 

0.34 

1.05 

0.16 

0.0 

0.0 

0.01 

JULIAN  DATE 


YEAR 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

1538 

0.87 

0.59 

0.23 

0.13 

0.0 

0.0 

0.23 

0.43 

1.  75 

0.63 

0.  10 

1539 

0.29 

C.24 

0.0 

0.07 

0.20 

0.38 

0.0 

0.17 

0.0 

0.0 

0.0 

1540 

0.29 

0.0 

0.06 

0.0 

0.19 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1541 

0.0 

0.0 

0.0 

0.91 

0.0 

0.60 

1.36 

0.65 

0.22 

0.32 

0.0 

1942 

0.16 

0.02 

0.  78 

0.45 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.36 

0.20 

0.0 

0.0 

0.0 

0.0 

1944 

1.42 

0.09 

0.0 

0.0 

0.0 

0.52 

0.19 

0.0 

0.0 

0.0 

0.0 

1945 

1546 

8:8 

0.0 

0.0 

8:8* 

0.0 

0.02 

8:8 

0.0 

0.0 

0.0 

0.11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.59 

0.0 

0.17 

0.06 

1548 

0.02 

0.86 

0.45 

0.  10 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

1549 

0.13 

0.30 

0.48 

0.35 

0.0 

0.0 

0.0 

0.41 

0.02 

0.0 

0.0 

1550 

0.55 

0.16 

0.  42 

0.  0 

0.0 

0.0 

0.5  8 

0.  03 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.51 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.11 

0.0 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.30 

0.10 

0.0 

1553 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.29 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1557 

0.0 

0.0 

0.0 

0.0 

0.0 

0.25 

0.01 

0.0 

0.0 

0.0 

0.04 

1558 

1.14 

0.02 

0.20 

0.0 

0.0 

0.0 

0.12 

0.03 

0.01 

0.32 

0.07 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.18 

0.07 

0.52 

1.14 

0.50 

0.0 

1560 

0.04 

0.62 

0.28 

0.02 

0.25 

0.40 

0.40 

0.11 

0.0 

0.0 

0.0 

1561 

0.0 

0.0 

0.0 

0.03 

0.01 

0.0 

0.0 

0.28 

0.  10 

0.0 

0.0 

1562 

0.0 

0.0 

0.01 

0.25 

0.14 

1.07 

0.82 

0.17 

0.07 

0.11 

0.58 

1563 

0.0 

0.0 

0.0 

0.0 

0.  10 

0.02 

1.21 

0.  14 

0.01 

0.67 

0.07 

1564 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1565 

0.0 

0.50 

0.05 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

1566 

0.08 

0.22 

0.60 

0.0 

0.0 

0.0 

0.02 

0.  0 

0.0 

0.0 

0.0 

1567 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

1568 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.02 

0.0 

0.0 

1569 

0.01 

0.07 

0.50 

0.  ID 

0.0 

0.02 

0.01 

0.  11 

1.69 

0.01 

0.0 

1970 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.09 

0.  15 

0.66 

0.12 

1571 

0.0 

c.o 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1572 

0.04 

0.04 

0.17 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

1573 

0.53 

0.0 

0.70 

0.30 

0.02 

0.0 

0.64 

0.98 

0.15 

0.54 

0.34 

JULIAN  OATE 


YEAR 

45 

46 

47 

48 

49 

1528 

0.75 

C.05 

0.0 

0.0 

0.08 

1539 

0.0 

C.O 

0.0 

0.0 

0.0 

1540 

0.52 

0.05 

0.0 

0.69 

0.10 

1541 

0.0 

C  .42 

0.0 

0.36 

0.06 

1542 

0.0 

0.0 

0.0 

0.0 

0.0 

1543 

0.0 

0.0 

0.0 

0.05 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

1545 

0.21 

0.09 

0.0 

0.0 

0.17 

1546 

0.31 

0.56 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.08 

0.  14 

0.0 

1548 

0.0 

0.0 

0.0 

0.0 

0.0 

1549 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.0 

0.0 

0.02 

1552 

0.0 

0.0 

0.  04 

0.25 

0.15 

1553 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.80 

0.03 

0.  10 

0.05 

0.31 

1555 

0.0 

0.0 

0.07 

0.56 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

1557 

0.0 

0.0 

0.02 

0.04 

0.0 

1558 

0.0 

0.03 

0.0 

0.0 

0.  18 

1559 

0.0 

0.0 

J:*1 

0.07 

0.21 

1560 

0.0 

0.0 

0.  10 

0.04 

1561 

0.0 

3  :ii 

0.0 

0.0 

0.0 

1562 

0.42 

0.21 

0.11 

0.68 

1563 

0.0 

0.0 

0.02 

0.0 

0.0 

1564 

0.29 

0.0 

0.0 

0.0 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.0 

0.0 

0.0 

0.0 

0.04 

1567 

0.01 

0.01 

0.0 

0.0 

0.0 

1568 

0.0 

0.12 

0.25 

0.  03 

0.02 

1969 

0.45 

0.04 

0.0 

0.41 

0.38 

1570 

0.0 

0.05 

0.17 

0.02 

0.0 

1571 

0.03 

0.0 

0.18 

0.0 

0.22 

1572 

0.0 

0.0 

0.0 

0.0 

0.0 

1573 

0.06 

0.0 

0.02 

0.0 

0.0 

50 

51 

52 

53 

54 

55 

0.24 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.33 

0.43 

0.0 

0.0 

0.  13 

0.42 

0.51 

0.0 

0.97 

0.0 

0.0 

0.04 

1.00 

0.0 

0.06 

0.0 

0.0 

0.24 

0.44 

0.10 

0.03 

0.69 

o.ia 

0.57 

0.91 

0.61 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

0.01 

0.32 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.28 

0.  13 

0.03 

0.04 

0.29 

0.01 

0.41 

0.0 

0.19 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

1.20 

0.26 

0.03 

0.05 

0.25 

0.21 

0.52 

0.08 

0.94 

0.0 

0.0 

0.0 

0.0 

0.0 

0.14 

1.66 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.49 

0.0 

0.0 

0.01 

0.16 

0.28 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  15 

0.13 

0.  0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.41 

0.40 

0.37 

0.01 

0.02 

0.31 

0.01 

0.14 

0.01 

0.76 

0.  79 

0.89 

0.28 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.17 

0.0 
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56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

1838 

0.0 

C.O 

0.0 

0.26 

0.61 

1.10 

0.62 

0.11 

0.0 

0.0 

0.65 

1939 

0.0 

0.0 

0.0 

0.13 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.  01 

1840 

0.79 

1.56 

0.66 

0.77 

1.21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1841 

0.0 

0.31 

0.03 

0.46 

1.05 

0.61 

0.09 

0.76 

0.04 

0.0 

0.0 

1942 

0.16 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.39 

0.76 

0.18 

0.0 

0.0 

0.0 

0.02 

0.67 

0.54 

0.25 

0.0 

1844 

1845 

n 

8:8s 

0.0 

0.0 

9.02 

0.0 

8:83 

0.0 

0.03 

8: 8 9 

0.0 

0.33 

0.41 

0.0 

0.20 

0.08 

0.0 

0.0 

1846 

0.0 

0.0 

0.  14 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1847 

0.0 

0.0 

0.0 

0.02 

0.  12 

0.21 

0.  13 

0.0 

0.0 

0.0 

0.04 

1848 

0.0 

0.0 

0.34 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1849 

0.17 

0.17 

0.  01 

0.0 

0.36 

1.06 

0.5  8 

0.  15 

0.0 

0.0 

0.03 

1850 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.0 

0.0 

1851 

0.0 

0.07 

0.94 

0.04 

0.98 

0.06 

0.0 

0.0 

0.  18 

0.05 

0.17 

1952 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.  16 

0.0 

0.47 

1853 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1854 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1855 

0.0 

0.06 

0.81 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1856 

0.0 

0.20 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.04 

1857 

0.38 

0.0 

0.  19 

0.46 

0.26 

0.02 

0.0 

0.23 

0.09 

0.07 

0.0 

1858 

0.59 

0.03 

0.0 

0.0 

0.0 

0.0 

0.06 

0.38 

0.0 

0.02 

0.0 

1858 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1860 

0.03 

0.01 

0.05 

0.43 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1961 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.15 

0.0 

0.23 

0.06 

0.0 

1862 

0.05 

0.0 

0.0 

0.02 

0.12 

0.16 

0.0 

O.Oi 

1.16 

0.13 

0,0 

1863 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  C.5 

0.0 

V  •  40 

1964 

0.0 

0.0 

0.0 

0.10 

0.0 

0.27 

0.0 

o.oi 

0.0 

0.02 

0  .  w  L 

1865 

0.0 

0.32 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.34 

0.03 

0.0 

1866 

0.25 

0.0 

0.0 

0.0 

0.35 

0.0 

0.0 

0.01 

0.0 

0.04 

0.0 

1867 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.07 

0.0 

0.0 

0.01 

0.01 

1868 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.Oi 

0.03 

0.0 

0.02 

0.48 

1969 

0.62 

0.0 

0.34 

0.32 

0.02 

0.08 

0.0 

0.0 

0.0 

0.0 

0.0 

1870 

0.0 

0.0 

0.69 

1.05 

0.23 

0.03 

0.15 

1.17 

0.0 

0.0 

0.04 

1871 

0.0 

0.11 

0.07 

O.Oi 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1872 

0.0 

0.0 

0.0 

0.10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1873 

0.32 

0.38 

C.  91 

0.0 

0.0 

0.0 

0.76 

0.11 

0.23 

0.05 

0.59 
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YEAR 

67 

68 

59 

70 

71 

72 

73 

74 

75 

76 

77 

1 538 

0*21 

0.0 

0.0 

0.16 

0.62 

0.41 

0.03 

0.0 

0.50 

0.0 

0.0 

1939 

0.09 

1.58 

0.23 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.04 

0.07 

0.0 

0.0 

0.0 

0.0 

0.30 

0.0 

ilti  8:8 

8:8 

8:8 

IT 

8:8? 

0.40 

0.18 

0.0 

0.45 

0.0 

0.36 

0.  0 
0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.48 

0.72 

0.32 

0.09 

0.01 

0.0 

0.0 

0.08 

0.0 

0.15 

0.47 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

Q.O 

0.0 

o.o 

0.04 

0.0 

0.47 

0.02 

0.16 

0.09 

1946 

0.0 

0.0 

0.05 

0.0 

0.0 

0.47 

0.0 

0.0 

0.0 

0.3 

0.38 

1947 

0.06 

0.30 

0.26 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1948 

0.0 

0.0 

0.23 

0.0 

0.0 

0.15 

1.16 

0.14 

0.  16 

0.38 

0.02 

1949 

0.08 

0.05 

0.  70 

0.22 

0. 03 

0.0 

0.0 

0.01 

0.0 

0.0 

0.  56 

1950 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.02 

1951 

0.0 

0.04 

0.0 

0.0 

8187 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.75 

0.02 

0.0 

0.16 

0.24 

0.25 

0.07 

1.27 

0.33 

0.0 

1953 

0.0 

0.0 

0.08 

0.12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1954 

0.0 

0.27 

0.32 

0.06 

0.0 

0.0 

0.0 

0.0 

0.  79 

0.34 

3.51 

1955 

0.0 

0.0 

0.01 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1956 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1957 

0.0 

0.38 

0.04 

0.02 

0.  16 

0.06 

0.0 

0.35 

0.0 

0.3 

0.0 

1958 

0.06 

0.01 

0.0 

0.0 

0.02 

0.12 

0.27 

0.55 

1.66 

0.0 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

1960 

0.03 

0.0 

0.0 

0.0 

0.  17 

0.16 

0.0 

0.0 

0.0 

0.0 

0.0 

1961 

0.13 

0.0 

0.0 

0.0 

0.0 

0.0 

1.26 

0.05 

0.25 

0.01 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.26 

0.01 

0.0 

0.01 

0.0 

1963 

0.0 

0.0 

0.0 

0.0 

0.0 

0.16 

1.00 

0.18 

0.0 

0.0 

0.0 

1964 

0.0 

0.0 

0.0 

0.0 

0.27 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1965 

0.0 

0.0 

g.o 

ST 

0.28 

0.21 

0.0 

0.0 

0.0 

0.0 

0.0 

1966 

0.0 

0.02 

0.0 

0.02 

0.02 

0.0 

0.04 

0.0 

0.0 

0.04 

1967 

0.0 

0.02 

1.22 

0.11 

0.81 

0.20 

0.01 

1.05 

0.24 

0.0 

0.03 

1968 

0.0 

0.02 

0.0 

0.0 

0.88 

0.  19 

0.02 

0.  52 

0.47 

0.01 

0.0 

1569 

0.01 

0.49 

0.0 

0.35 

0.02 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

1970 

0.0 

0.16 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.03 

0.96 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1972 

0.0 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

1973 

0.0 

0.0 

0.26 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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JULIAN  OATE 


YEAR 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

1938 

0.0 

0.10 

0.10 

0.0 

0.0 

0.35 

0.  0 

0.0 

0.0 

0.06 

0.0 

1339 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.02 

0.23 

0.  13 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.83 

0.  15 

1941 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.33 

0.29 

0.06 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

3.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.40 

0.  17 

0.39 

0.0 

0.0 

0.58 

0.07 

0.0 

0.0 

1946 

0.03 

0.11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  03 

0.88 

0.  86 

1947 

0.0 

0.0 

0.0 

0.10 

0.0 

0.0 

0.0 

0.06 

0.38 

0.02 

0.24 

1948 

0.34 

0.0 

0.0 

0.04 

0.0 

1.43 

0.31 

0.0 

0.0 

0.0 

0.04 

1949 

0.15 

0.0 

0.01 

0.57 

0.17 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.04 

0.07 

0.0 

0.09 

0.79 

0.47 

0.01 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.02 

0.61 

0.10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19*3 
19  $4 

Ui 

0.36 

0.35 

0.09 

0.44 

8:8 

0.0 

0.06 

0.0 

0.22 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

0.03 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1956 

0.0 

0.05 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1957 

0.0 

0.0 

0.0 

0.0, 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.07 

1958 

0.0 

0.20 

0.  14 

1.07 

0.0 

0.68 

0.11 

0.02 

0.85 

0.06 

0.01 

1959 

0.0 

0.0 

0.0 

0.03 

0.18 

0.0 

0.06 

0.0 

0.0 

0.0 

0.02 

1960 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

0.15 

0.0 

Illi  8:?! 

8:8 

0.0 

0.32 

0.07 

0.10 

8:82 

0. 10 
0.0 

8:8* 

0.01 

0.0 

0. 01 
0.0 

0.0 

0.0 

0.0 

0.0 

1963 

0.0 

0.0 

0.78 

0.0 

0.0 

0.0 

0.0 

1.66 

0.07 

0.0 

0.0 

1964 

0.0 

0.0 

0.  13 

0.41 

0.60 

0.19 

3.03 

0.0 

0.0 

0.3 

0.0 

1965 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.32 

0.0 

0.0 

0.0 

1.07 

1966 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1967 

0.0 

0.04 

0.01 

0.10 

0.0 

0.0 

0.01 

0.01 

0.0 

0.31 

0.03 

1968 

0.0 

0.0 

0.0 

0.08 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1969 

0.0 

0.21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1970 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.02 

0.05 

0.03 

0.73 

0.  10 

0.0 

0.0 

0.0 

1972 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1973 

1.06 

0.10 

0.  16 

0.0 

0.0 

0.0 

0.01 

0.  01 

0.0 

0.0 

0.17 
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JULIAN  OATE 


YEAR 

89 

90 

91 

1538 

0.0 

0.0 

0.0 

1539 

0.0 

0.0 

0.0 

1940 

0.04 

1.06 

1.72 

1941 

1.75 

1.32 

0.48 

1942 

0.0 

C.O 

0.  0 

1943 

0.40 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

1546 

0.06 

0.13 

0.0 

1547 

0.01 

0.0 

0.0 

1548 

0.21 

0.0 

0.0 

1549 

0.0 

0.0 

0.05 

1550 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

1553 

0.0 

C.O 

0.0 

1554 

0.43 

0.0 

0.0 

1555 

0.02 

0.06 

0.0 

1556 

0.0 

0.0 

0.07 

1957 

0.03 

0.01 

0.0 

1558 

0.36 

0.11 

1.26 

1559 

0.02 

0.0 

0.0 

1560 

0.0 

0.08 

0.0 

1961 

0.02 

0.0 

0.  0 

1562 

0.0 

0.0 

0.0 

1563 

0.02 

0.0 

0.0 

1564 

0.01 

0.07 

0.28 

1565 

0.03 

0.16 

0.01 

1566 

0.0 

0.0 

0.01 

1567 

0.57 

0.21 

0.47 

1568 

0.0 

0.44 

0.72 

1569 

0.0 

3.0 

0.0 

1570 

0.0 

0.0 

0.0 

1571 

0.0 

0.0 

0.0 

1572 

0.0 

0.0 

0.02 

1573 

0.0 

0.0 

0.0 

92 

93 

94 

95 

0.0 

0.0 

0.0 

0.47 

0.10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.02 

0.64 

1.78 

0.0 

0.0 

0.16 

0.35 

0.90 

0.0 

0.0 

0.0 

0.  12 

0.0 

0.0 

0.0 

0.23 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.25 

0.0 

0.0 

0.0 

0.0 

0.36 

0.06 

0.47 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.27 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.  o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.16 

0.88 

0.26 

0.25 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.50 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.15 

0.02 

0.0 

0.0 

0.0 

0.02 

0.01 

0.14 

0.02 

0.64 

0.0 

0.0 

0.0 

0.0 

0.44 

0.0 

0.  77 

0.6  7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

96 

97 

98 

99 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.  54 

0.55 

0.0 

0.0 

0.01 

0.0 

0.  0 

0.19 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.9 

0.43 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.  16 

0.  0 

0.05 

0.03 

0.0 

0.0 

0.0 

0.0 

0.13 

0.54 

0.52 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.70 

0.0 

0.0 

0.0 

0.13 

0.0 

0.06 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.84 

0.33 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.14 

0.20 

0.01 

0.0 

0.01 

0.0 

0.0 

0.51 

0.50 

0.59 

0.08 

0.0 

0.0 

0.0 

0.17 

0.  72 

0.0 

0.0 

O.OQ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.32 

0.30 

0.02 

0.0 

0.0 

0.0 

0.0 

0.25 

0.0 

0.0 

0.05 

0.25 

0.  01 

0.  1 

0.0 

0.0 

0.0 

0.0 

0.0 
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JULIAN  OATE 


YEAR 

100 

101 

102 

103 

104 

105 

196 

107 

138 

109 

110 

1  $38 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  539 

0.0 

c.o 

0.0 

0.09 

0.0 

0.0 

7.0 

0.0 

0.0 

0.3 

3.9 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.3 

0.0 

1541 

0.76 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

1542 

0.03 

0.0 

0.0 

3.0 

0.67 

0.0 

9.0 

3.  73 

0.37 

0.3 

0.  3 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1544 

0.05 

0.0 

0.35 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1945 

0.0 

0.0 

0.0 

o.g 

o.g 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

3.0 

1548 

0.42 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.  0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1551 

1552 

0.0 

0.0 

o.g 

0.0 

o.g 

0.03 

0.02 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.14 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.07 

g.o 

0.0 

8:82 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.  12 

1554 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.37 

0.12 

1556 

0.0 

0.05 

0.42 

0.59 

0.0 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

1557 

0.0 

0.02 

0.0 

0.08 

0.0 

0.0 

0.0 

0.88 

0.0 

0.28 

0.03 

1558 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

1559 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1560 

0.0 

0.05 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

0.0 

0.  18 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1562 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.03 

0.0 

1563 

0.0 

0.0 

0.61 

0.  19 

0.03 

0.02 

0.04 

0.33 

0.18 

0.60 

0.0 

1564 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1565 

0.0 

0.0 

0.0 

0.01 

0.15 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.0 

1567 

0.94 

0.10 

0.0 

0.06 

0.27 

0.04 

0.03 

0.74 

0.66 

0.0 

0.44 

1568 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1569  g.o 

1570  0.01 

0.3 

0.0 

0.0 

o.g 

0.0 

0.0 

0.01 

0.0 

0.3 

0.0 

0.08 

0.02 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

0.32 

0.0 

1571 

0.0 

0.0 

0.0 

0.48 

0.0 

0.0 

0.33 

0.0 

0.0 

0.0 

0.06 

1572 

0.0 

0.05 

0.  14 

0.20 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1973 

0.0 

0.0 

0.20 

0.01 

0.0 

0.10 

0.0 

3.0 

0.0 

0.3 

0.0 
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YEAR 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

1538 

0.0 

0.0 

0.0 

0.12 

0.23 

0.0 

0.0 

o.ao 

0.  10 

0.53 

0.0 

1939 

0.0 

0.0 

0.  09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.63 

0.0 

0.0 

0.0 

0.0 

1541 

1542 

8:8 

0.0 

0.0 

0.0 

0.0 

8:8 

8:8 

0.0 

0.0 

n 

0.0 

0.  19 

0.17 
0.  0 

0.0 

0.0 

0.0 

0.28 

1543 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.99 

0.0 

0.0 

0.0 

1544 

0.12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.34 

0.0 

0.0 

0.02 

1545 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.0 

0.03 

0.02 

0.0 

0.0 

0.0 

0.03 

0.02 

1.26 

0.27 

0.0 

1545  0.0 
1550  0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

8:8 

0.0 

0.0 

g.o 

0.0 

0.0 

0.  0 

0.02 
0.  0 

0.0 

0.0 

0.0 

0.03 

1551 

0.0 

0.0 

0.0 

0.02 

0.27 

0.0 

0.0 

0.34 

0.27 

0.11 

0.0 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.26 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

1545 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.11 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.02 

0.0 

0.08 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.04 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1549 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.0 

0.0 

0.06 

0.12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.04 

0.0 

0.0 

0.0 

0.02 

0.25 

0.02 

0.0 

0.04 

0.14 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.02 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1557 

0.01 

0.0 

0.0 

0.0 

0.01 

0.11 

0.0 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.0 

0.0 

0.01 

0.06 

0.0 

0.07 

0.05 

0.0 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1562 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1563 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1564 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 12 

0.02 

0.  01 

0.  0 

0.3 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.0 

0.08 

0.  0 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.03 

1567 

0.02 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.09 

0.08 

0.01 

0.  03 

1568 

0.02 

0.0 

0.0 

o.o. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1569 

0.0 

0.01 

0.03 

0.07 

0.06 

0.02 

0.0 

0.0 

0.0 

0.0 

0.03 

1970 

0.0 

0.01 

0.12 

0.0 

0.0 

0.01 

0.0 

0.05 

0.0 

0.01 

0.0 

1571 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1972 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.  16 

0.03 

0.0 

0.0 

0.0 

1573 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 
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JULIAN  DATE 


YEAR 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

1538 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1529 

0.07 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1»1 8:8 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.02 

0.01 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

1548 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1549 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

1550 

0.03 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.02 

0.04 

0.0 

0.0 

0.0 

1551 

0.0 

0.03 

0.04 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

0.0 

1553 

0.0 

0.03 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1555 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1557 

1558 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1559 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.02 

1562 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1563 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1564 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1566 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.01 

0.0 

1567 

0.0 

0.0 

0.04 

0.02 

0.0 

0.01 

0.0 

0.0 

0.0 

0.01 

0.03 

1568 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

1569 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1570 

0.0 

0.0 

0.01 

0.03 

0.02 

0.0 

0.02 

0.0 

0.0 

0.02 

0.0 

1571 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.02 

0.02 

0.01 

0.0 

0.0 

1572 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

1573 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

177 

178 

179 

180 

131 

182 

183 

184 

185 

186 

187 

1938 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.04 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.02 

0.0 

0.  04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.0 

0.0 

0.0 

0.0 

0.06 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1953 

1954 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1956 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1957 

0.0 

0.06 

0.02 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

1958 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.  01 

0.91 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

i960 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1961 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1963 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1964 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.01 

1965 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.01 

0.01 

1966 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.02 

0.0 

0.  0 

1967 

0.01 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

1968 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1969 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

1970 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1972 

0.02 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1973 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

1928 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.03 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.02 

0.01 

1953 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1954 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.03 

0.0 

1956 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1957 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1958 

0.0 

0.02 

0.01 

0.0 

0.01 

0.01 

0.03 

0.0 

0.0 

0.0 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1960 

0.01 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.01 

0.01 

0.01 

1961 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.01 

0.0 

1963 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.01 

0.0 

0.0 

0.0 

0.0 

1964 

0.02 

0.01 

0.0 

0.0 

0.01 

0.0 

0.02 

0.02 

0.01 

0.01 

0.02 

1965 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.02 

0.0 

0.0 

1966 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

1967 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1968 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1969 

0.0 

0.02 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

1970 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.0 

1972 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.01 

1973 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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t 


JULIAN  DATE 


YEAR 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

1938 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.07 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

m  3:8 

0.0 

0.0 

8:8 

0.0 

0.0 

0.  0 
0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.02 

0.0 

0.02 

0.0 

0.03 

0.0 

0.03 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.0 

0.0 

0.  0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0,  0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.  0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

1952 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1953 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1954 

0.02 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1956 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.01 

0.0 

0.01 

0.0 

0.0 

1957 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1958 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1960 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1961 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.02 

0.01 

0.01 

0.02 

1963 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

1964 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

1965 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1966 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.0 

0.01 

0.  17 

1967 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.  ) 

0.0 

1968 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

1969 

1970 

0.01 

0.0 

0.01 

0.0 

0.0 

0.02 

0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

o.n 

3.01 

1971 

0.0 

0.0 

0.0 

0.03 

0.01 

0.02 

0.02 

0.0 

0.0 

0.0 

0.  0 

1972 

0.0 

0.03 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1973 

0.03 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

210 

211 

212 

213 

214 

215 

216 

217 

213 

219 

220 

1538 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1539 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

1541 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

1542 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.0 

0.0 

0.03 

1543 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1549 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.  02 

0.01 

0.0 

0.0 

0.0 

0.03 

0.  01 

0.0 

0.01 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.  01 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

1957 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1558 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.01 

1561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1562 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0  7 

0.  01 

0.0 

0.0 

0.0 

1563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1564 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1566 

0.08 

0.0 

0.0 

0.01 

0.02 

0.0 

0.01 

0.02 

0.01 

0.01 

0.01 

1567 

0.0 

0.0 

0.  02 

0.01 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.31 

0.01 

1568 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

1569 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

0.3 

0.0 

1570 

0.0 

0.0 

0.0 

0.01 

0.01 

0.01 

0.01 

0.01 

0.0 

0.0 

0.01 

1571 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1572 

0.0 

0.01 

0.  0 

0.0 

0.01 

0.01 

0.0 

0.01 

0.0 

0.3 

0.  0 

1573 

0.0 

0.0 

0.02 

0.03 

0.01 

0.01 

0.01 

0.03 

0.0 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

221 

2  22 

223 

224 

2  25 

226 

227 

228 

229 

230 

231 

1928 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.3 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

0.3 

0.0 

0.0 

0.32 

3.0 

1943 

0.0 

0.0 

0.02 

0.02 

0.02 

0.0 

0.0 

0.0 

0.0 

0.3 

0.  0 

1944 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.  0 

<3.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.32 

3.34 

1946 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.3 

0.0 

1949 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

0.0 

0.0 

0.3 

3.0 

1951 

0.01 

0.02 

0.0 

0.0 

0.0  1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.0 

0.02 

0.  0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

3.3 

3.3 

1554 

0.01 

0.0 

0.0 

0.0 

0.06 

0.0 

0.0 

0.0 

0.06 

0.0 

0.  0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.02 

1556 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

1557 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.01 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.3 

0.01 

0.0 

0.0 

0.32 

3.01 

1559 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.01 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

3.0 

0.  0 

0.0 

0.0 

0.0 

3.0 

0.0 

0.0 

0.3 

0.03 

1562 

0.14 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.02 

1563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1564 

0.0 

3.01 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1565 

0.0 

0.14 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.02 

0.02 

0.01 

0.01 

0.01 

0.3 

0.0 

0.0 

0.0 

0.3 

0.0 

1567 

0.0 

0.01 

0.01 

0.01 

0.0 

0.0 

0.02 

0.  0 

0.0 

0.3 

3.02 

1568 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.13 

1569 

0.0 

0.  ) 

0.0 

0.01 

0.01 

0.01 

0.31 

0.01 

0.0 

0.32 

0.02 

1570 

0.0 

0.0 

0.0 

0.01 

0.0 

0.05 

0.0 

0.0 

0.0 

0.31 

0.0 

1571 

0.0 

0.01 

0.0 

0.01 

0.03 

0.0 

0.0 

0.0 

0.01 

0.3 

0.01 

1572 

0.0 

0.0 

0.  0 

3.0 

0.0 

0.0 

0.01 

0.0 

0.  0 

0.3 

0.0 

1973 

0.0 

0.0 

0.0 

0.01 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

1938 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.04 

0.0 

0.06 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.09 

0.0 

1950 

0.0 

0.0 

0.  0 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

1953 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1954 

0.0 

0.01 

0.0 

0.02 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

1955 

0.01 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.01 

1956 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

1957 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1958 

0.02 

0.01 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1959 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1960 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

m 

0.0 

0.02 

0.0 

0.01 

3:8 

8:8 

8:8 

0.0 

0.0 

0.05 

0.0 

0.04 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1963 

0.02 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1964 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

1965 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1966 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.01 

0.02 

1967 

0.0 

0.03 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

1968 

0.01 

0.0 

0.0 

0.01 

0.0 

0.01 

0.0 

0.01 

0.0 

0.0 

0.0 

Hti 

8:3l 

3-.31 

0.03 

0.01 

0.0 

0.01 

8:8? 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.02 

0.01 

0.01 

1971 

0.0 

0.02 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

1972 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

1973 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.01 

0.0 

0.02 

0.03 

0.0 
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JULIAN  OATE 


YEAR 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

1938 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

1944 

0.0 

0.05 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1947 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1951 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1952 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1953 

0.0 

0.02 

0.0 

0.0 

0.04 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

1954 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1956 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

1957 

1958 

0.0 

0.0 

0.0 

0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.32 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1959 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

1960 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.31 

0.0 

1961 

0.02 

0.0 

0.0 

0.0 

0.0 

g.o 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

1963 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

1964 

0.04 

0.22 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

1965 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1966 

0.01 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.  0 

0.03 

0.0 

1967 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1968 

0.0 

0.0 

0.0 

0.03 

0.02 

0.01 

0.0 

0.0 

0.0 

0.01 

0.01 

1969 

0.0 

0.02 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

0.01 

0.01 

0.01 

19  70 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1572 

0.01 

0.01 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

1573 

0.01 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 
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JULIAN  DATE 


YEAR 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

1538 

0.0 

o.o 

o.o 

o.o 

0.0 

0.13 

0.0 

0.0 

0.0 

0.0 

0.0 

1539 

0.0 

0.07 

0.0 

0.06 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1541 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1542 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1543 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1544 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

1546 

0.0 

0.0 

0.0 

0.0 

0.  12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1549 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.15 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

1555 

0.02 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.19 

0.0 

0.0 

1557 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.02 

0.03 

2.09 

0.0 

0.0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.14 

0.0 

0.0 

0.0 

0.0 

0.0 

1562 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1563 

0.50 

0.0 

0.0 

0.0 

0.01 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

1564 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.01 

0.0 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1566 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.06 

0.24 

0.0 

0.0 

0.0 

1567 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.  16 

1568 

0.01 

0.0 

0.  0 

0.0 

0.01 

0.04 

0.01 

0.0 

0.  01 

0.0 

0.0 

1569 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.01 

0.0 

1570 

0.0 

0.01 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.) 

0.0 

1571 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1572 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1573 

0.0 

0.01 

0.02 

0.01 

0.04 

0.0 

0.01 

0.08 

0.07 

0.0 

0.  10 
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JULIAN  DATE 


YEAR 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

IS38 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.0 

0.0 

0.0 

0.0 

0.65 

1539 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.05 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

tltl  8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1543 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1545 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 
0.  0 

8:8 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

3.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1549 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.0 

0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1553 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.3 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.03 

1557 

0.0 

0.0 

0.3 

0.0 

0.3 

0.0 

0.20 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.23 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1559 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

1561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.01 

0.0 

0.04 

0.02 

0.0 

0.0 

0.0 

0.0 

1563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

1564 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1565 

0.3 

0.0 

0.  0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.0 

0.02 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.02 

0.08 

0.0 

1567 

0.0 

0.0 

0.0 

0.0 

0.03 

0.01 

0.0 

0.0 

0.0 

3.0 

3.23 

1568 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

1569 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

1570 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

1571 

0.0 

0.0 

0.0 

0.0 

0.07 

0.0 

0.0 

0.28 

0.0 

0.0 

0.0 

1572 

0.0 

0.01 

0.0 

0.0 

0.04 

0.0 

0.01 

0.0 

0.01 

0.0 

0.01 

1573 

0.02 

0.02 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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JULIAN  OATE 


YEAR 

276 

277 

278 

279 

280 

281 

232 

283 

284 

285 

286 

1*538 

0.06 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1539 

0.0 

0.0 

0.0 

0.23 

0.12 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.34 

0.0 

0.0 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1944 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

0.0 

0.0 

1945 

8:8a 

g.o 

0.0 

g.oi 

0.04 

0.0 

0.0 

0.0 

0.11 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.  0 

1947 

0.0 

0.0 

0.0 

0.0 

0.15 

0.0 

0.56 

0.03 

0.0 

0.0 

0.0 

1548 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.24 

0.29 

1549 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1552 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

1553 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.07 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1555 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

1556 

0.0 

0.09  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

1957 

0.0 

0.0 

»  0.02 

0.0 

0.0 

0.0 

0.0 

0.74 

0.10 

0.0 

0.06 

1558 

0.0 

0.01  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1559 

0.0 

o.a 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1560 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

m  8:8 

8:8 

8:8 

8:8 

8:8 

8:8 

8:8 1 

8:8a 

0.0 

0.05 

0.0 

0.18 

0.0 

1.01 

1963 

0.0 

o.a 

0.0 

0.0 

0.01 

0.0 

0.80 

0.0 

0.0 

0.0 

0.0 

1564 

0.0 

o.a 

0.0 

0.0 

0.0 

0.0 

3.0 

0.01 

0.01 

0.01 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.13 

1566 

0.0 

0.01  0.0 

0.0 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1967 

0.0 

0.01  0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

1568 

0.0 

0.0 

1  0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.02 

1569 

8:8 

0.0 

1  0.0 

0.0 

0.0 

Q.  01 

0.0 

0.0 

0.0 

0.9 

0.05 

1570 

o.a 

1  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1571 

0.0 

o.a 

l  0.0 

0.0 

0.01 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1572 

0.91 

0.01  0.0 

0.0 

0.0 

0.0 

0.0 

0.28 

0.0 

0.48 

0.75 

1573 

0.0 

0.0 

1  0.50 

0.48 

0.24 

0.10 

0.0 

0.01 

0.0 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

287 

288 

299 

290 

291 

292 

293 

294 

295 

296 

297 

1538 

0.16 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1538 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.32 

1 540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1541 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.36 

0.0 

0.0 

0.04 

1542 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1543 

0.0 

0.0 

0.0 

0.0 

0.19 

0.0 

0.  14 

0.06 

0.0 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1546 

0.0 

0.0 

0.  18 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.02 

0.02 

0.0 

0.0 

0.0 

0.06 

0.0 

0.0 

0.0 

0.0 

1548 

1549 

0.78 

0.0 

8:8 2  8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 
0.0 

0.  0 
0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.03 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.08 

0.03 

0.0 

1551 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.59 

0.0 

1552 

1553 

0.0 

0.0 

0.0 

0.0 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.09 

0. 12 

0.0 

0.0 

0.0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

1555 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.11 

1557 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1.04 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.0 

0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1560 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1561 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1562 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

1563 

0.48 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

0.0 

0.0 

0.0 

1564 

0.02 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1567 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  01 

1568 

0.0 

0.21 

0.02 

0.01 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.0 

1569 

0.26 

0.08 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1970 

0.0 

0.0 

0.0 

0.0 

0.01 

0.15 

0.06 

0.15 

0.09 

0.08 

0.0 

1871 

0.0 

0.08 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1972 

3.11 

0.60 

0.01 

0.0 

0.02 

0.0 

0.0 

0.0 

0.02 

0.0 

0.  01 

1573 

0.0 

0.01 

0.0 

0.0 

0.02 

0.01 

0.0 

0.57 

0.0 

0.0 

0.02 
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JULIAN  DATE 


YEAR 

258 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

1  <538 

0.0 

0.0 

0.0 

0.0 

0.0 

0.25 

0.09 

0.10 

0.17 

0.0 

0.0 

1539 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.62 

0.  12 

1541 

0.0 

0.28 

0.0 

0.0 

0.10 

0.0 

0,0 

0.0 

0.0 

0.09 

0.0 

0.0 

1542 

0.0 

0.  76 

0.0 

0.0 

0.0 

0.0 

0.0 

0.23 

0.3 

3.0 

1543 

0.0 

0.0 

0.23 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.96 

0.0 

0.0 

0.0 

1545 

0.0 

3.0 

0.02 

0.  14 

0.74 

0.31 

0.0 

0.0 

0.0 

0.0 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.06 

0.04 

0.0 

0.22 

0.0 

0.03 

0.0 

0.0 

1548 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.22 

1549 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

1550 

0.06 

1.24 

0.0 

0.0 

0.0 

0.27 

0.0 

0.0 

0.0 

0.0 

0.0 

m 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

1553 

0.0 

0.0 

0.  3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1554 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

1555 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

1556 

0.0 

0.0 

0.05 

0.0 

0.0 

0.01 

0.28 

0.0 

0.0 

0.0 

0.0 

1557 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.  0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.0 

1559 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1560 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

Hti  8:3 

0.0 

0.0 

8:8T 

8:8 

8:3 

0.0 

0.01 

0.03 

0.0 

0.01 

0.0 

0.0 

0.0 

0.3 

0.3 

0.0 

0.0 

1563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.13 

0.05 

1.82 

1564 

0.0 

0.0 

0.0 

0.15 

1.20 

0.50 

0.02 

0.65 

0.20 

0.14 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

1566 

3.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

9.0 

1567 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1568 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.09 

0.0 

0.02 

0.05 

0.78 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.87 

1570 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.28 

0.26 

1571 

0.0 

0.06 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1572 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.  75 

1573 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.21 
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JULIAN  DATE 


YEAR 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

1938 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.06 

1942 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.18 

0.0 

1943 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1944 

0.48 

0.16 

0.  0 

0.  12 

0.0 

0.01 

0.34 

1.40 

0.30 

0.22 

0.  02 

1945 

0.0 

0.13 

0.06 

0.0 

0.12 

0.17 

0.0 

0.03 

0.0 

0.02 

0.04 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  14 

0.12 

0.0 

1947 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  0 

0.31 

0.11 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1949 

0.0 

o.o 

C.  98 

o.oa 

g.oi 

0.62 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  30 

0.23 

0.09 

1951 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.16 

0.07 

0.03 

0.03 

1952 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.10 

0.57 

1953 

0.15 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.01 

0.0 

0.14 

1.38 

1954 

0.0 

0.0 

0.0 

0.0 

1.06 

0.06 

0.11 

0.26 

0.0 

0.0 

0.02 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.26 

1956 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1957 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.25 

0.0 

1958 

0.0 

0.01 

0.01 

0.0 

0.0 

0.  14 

0.0 

0.0 

0.  0 

0.05 

0.  18 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1960 

0.16 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.21 

0.07 

0.10 

0.0 

0.0 

1961 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1963 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.  83 

0.09 

0.0 

1964 

0.0 

0.0 

0.0 

0.03 

0.89 

0.58 

0.42 

0.50 

0.30 

0.0 

0.0 

1965 

0.0 

0.07 

0.  01 

0.01 

0.01 

0.0 

0.19 

0.82 

0.08 

0.43 

1.50 

1966 

1.65 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.01 

0.  12 

0.83 

0.01 

1967 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.07 

0.15 

0.0 

0.01 

1968 

0.0 

0.02 

0.02 

0.01 

0.0 

0.01 

0.25 

0.01 

0.0 

0.37 

0.06 

1969 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.09 

0.02 

0.0 

1970 

0.04 

0.35 

0.0 

0.0 

0.02 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

1971 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  13 

0.7  2 

0.26 

0.03 

0.0 

0.0 

1972 

0.03 

0.0 

0.13 

0.14 

0.0 

0.48 

1.35 

0.07 

0.02 

1.15 

0.78 

1913 

0.33 

0.05 

0.0 

0.04 

0.11 

0.95 

0.01 

0.04 

0.01 

0.35 

0.02 
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JULIAN  DATE 


'EAR 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

L  638 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.0 

1539 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.48 

0.  0 

L540 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L941 

0.06 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

L942 

0.14 

0.49 

0.32 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  07 

L  543 

0.0 

0.10 

0.0 

0.06 

0.02 

0.19 

0.0 

3.0 

0.0 

0.0 

0.0 

L544 

0.0 

0.0 

0.0 

0.0 

0.18 

0.0 

0.  0 

0.0 

0.0 

0.3 

0.0 

1545 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.04 

0.35 

0.3 

0.0 

L  <546 

0.0 

0.0 

0.22 

2.57 

0.0 

0.0 

1.26 

0.0 

0.0 

0.0 

0.0 

L547 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L548 

0.0 

0.0 

0.01 

0.0 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L949 

0.3 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.3 

0.0 

L550 

0.02 

0.14 

0.26 

0.64 

0.32 

0.11 

0.04 

0.0 

0.0 

0.0 

0.0 

L551 

0.0 

0.0 

0.0 

0.0 

0.57 

1.81 

0.30 

0.04 

0.0 

0.0 

0.0 

L952 

1-23 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

L553 

0.02 

0.0 

0.  12 

0.0 

0.21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L554 

0.60 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

3.0 

L555 

0.03 

0.0 

0.22 

0.0 

0.0 

0.0 

0.  10 

0.0 

0.0 

0.35 

0.0 

L  956 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L957 

0.32 

3.06 

0.01 

0.20 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.3 

L958 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

L  559 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I960 

0.3 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.80 

0.06 

L961 

0.0 

0.0 

0.0 

0.65 

0.07 

0.0 

0.0 

0.0 

0.0 

0.23 

0.0 

L  562 

0.05 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.7 

0.33 

L563 

0.0 

0.0 

1.78 

0.03 

0.0 

0.0 

0.3  5 

0.0 

0.0 

0.0 

0.0 

L564 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.03 

0.02 

L  565 

0.33 

0.10 

0.  0 

0.  0 

0.0 

0.60 

0.40 

1.37 

0.  13 

0.3 

3.0 

L566 

0.0 

0.0 

0.35 

0.58 

0.36 

0.0 

0.0 

0.0 

0.0 

0.44 

0.  31 

L  567 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L  568 

0.0 

0.02 

3.0 

0.02 

0.0 

0.0 

0.0 

0.07 

0.  05 

0.0 

0.0 

L569 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

L570 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.43 

0.48 

0.03 

L571 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.3 

0.02 

L572 

0.34 

0.23 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

L573 

0.61 

3.33 

0.  0 

3.06 

0.25 

0.25 

0.0  5 

0.  3 

0.  14 

0.0 

0.01 
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JULIAN  OATE 


YEAR 

331 

332 

333 

334 

335 

336 

33  7 

338 

339 

340 

341 

1  *538 

3.0 

0.0 

0.50 

0.  0 

0.38 

0.0 

0.2  0 

3.08 

0.01 

0.0 

0.0 

1539 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1941 

0.0 

0.0 

0.07 

0.0 

0.02 

0.  79 

0.0 

0.0 

0.  0 

0.3 

0.0 

1942 

0.04 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.0 

0.20 

0.0 

1943 

0.0 

0.0 

0.0 

0.05 

0.03 

0.0 

0.0 

0.0 

0.11 

0.41 

0.0 

1944 

0.0 

0.11 

0.0 

0.04 

0.17 

0.0 

0.  16 

0.0 

0.0 

0.0 

0.0 

1945 

0.0 

0.35 

0.0 

0.0 

0.0 

0.0 

0.0 

0.34 

1.21 

0.0 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.  02 

1.13 

0.04 

1947 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.07 

0.53 

0.0 

0.0 

0.0 

1948 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.45 

0.02 

0.0 

0.07 

0.0 

1949 

0.0 

3.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.  0 

0.  09 

0.0 

0.03 

1950 

0.0 

0.0 

0.28 

0.07 

0.0 

0.32 

0.56 

0.0 

0.  0 

0.84 

0.25 

1551 

0.0 

8:32 

0.02 

o.g 

0.0 

0.33 

0.52 

0.  16 

0.55 

0.69 

0.43 

1952 

0.0 

0.0 

0.0 

0.30 

0.04 

0.9  5 

0.03 

0.0 

0.61 

0.  10 

1953 

0.0 

0.0 

0.0 

0.0 

o.g 

0.0 

0.0 

0.26 

0.0 

0.0 

0.04 

1954 

3.0 

0.0 

0.  0 

3.0 

0.0 

0.12 

0.12 

0.77 

0.  0 

0.09 

0.09 

1955 

0.0 

0.0 

0.0 

0.0 

0.0 

0.12 

0.28 

0.02 

0.06 

0.0 

0.  14 

1556 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.50 

0.14 

0.13 

1957 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

1.25 

0.0 

0.0 

1958 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1959 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

1960 

0.0 

0.0 

0.0 

0.02 

0.42 

0.15 

0.0 

0.0 

0.0 

0.0 

0.0 

\n\ 

0.0 

3.0 

U3 

0-33 
0.  0 

0.41 
3.  02 

0.86 

0.0 

0.36 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

1563 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.41 

1964 

0.01 

0.0 

0.0 

0.0 

0.0 

0.04 

0.01 

0.0 

0.01 

0.0 

0.0 

1565 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  01 

1566 

0.0 

0.0 

0.06 

0.74 

0.01 

0.66 

2.  14 

0.21 

0.  05 

0.0 

0.0 

1967 

0.22 

0.0 

1.02 

0.31 

0.0 

0.43 

0.24 

0.0 

0.32 

0.3 

0.0 

1568 

0.0 

0.01 

0.20 

0.33 

0.04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1969 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.20 

0.22 

1970 

1.91 

2.38 

0.32 

0.89 

0.40 

0.02 

3.10 

0.02 

0.0 

0.01 

3.08 

1571 

0.53 

0.05 

0.01 

0.0 

0.45 

0.14 

0.32 

0.0 

0.04 

0.0 

0.  0 

1572 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.21 

0.09 

0.40 

0.21 

1573 

0.0 

0.0 

1.23 

0.04 

0.0 

0.01 

0.0 

0.  01 

0.  0 

0.  31 

0.02 
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JULIAN  DATE 


YEAR 

342 

343 

344 

345 

346 

1538 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.70 

0.0 

1540 

0.0 

0.0 

0.0 

0.0 

0.0 

1541 

0.01 

0.0 

0.0 

0.01 

0.28 

1542 

0.0 

0.0 

0.0 

0.0 

0.0 

1543 

0.0 

0.0 

0.0 

0.0 

0.0 

1544 

0.0 

0.0 

0.0 

0.0 

0.0 

1545 

0.0 

0.0 

0.0 

0.07 

0.0 

1546 

0.0 

0.0 

0.0 

0.0 

0.0 

1547 

0.0 

0.0 

0.0 

0.0 

0.0 

1548 

0.02 

0.0 

0.  0 

0.0 

0.0 

1549 

0.64 

0.0 

0.0 

0.0 

0.0 

1550 

0.0 

0.0 

0.0 

0.0 

0.0 

1551 

0.0 

0.0 

0.  0 

0.0 

0.0 

1552 

0.93 

0.23 

0.0 

0.10 

0.0 

1553 

0.0 

0.0 

0.  0 

0.0 

0.0 

1954 

0.0 

0.48 

1.09 

0.0 

0.0 

1555 

0.05 

0.0 

0.57 

0.02 

0.0 

1556 

0.0 

0.0 

0.  0 

0.0 

0.0 

1557 

0.0 

0.0 

0.0 

0.0 

0.0 

1558 

0.0 

0.0 

0.0 

0.0 

0.0 

1559 

0.0 

0.0 

0.0 

0.0 

0.02 

1560 

0.0 

0.0 

0.07 

0.0 

0.0 

1561 

0.0 

0.01 

0.0 

0.0 

0.0 

1562 

0.0 

0.0 

0.0 

0.0 

0.09 

1963 

0.10 

0.0 

0.0 

0.0 

0.0 

1564 

0.0 

0.02 

0.  01 

0.  10 

0.06 

1565 

0.0 

0.01 

1.49 

0.0 

0.0 

1566 

0.0 

0.01 

0.0 

0.0 

0.0 

1567 

0.0 

0.01 

0.0 

0.0 

0.0 

1568 

0.0 

0.0 

0.58 

0.0 

0.02 

1565 

0.01 

0.02 

0.0 

0.02 

0.0 

1970 

0.07 

0.0 

0.0 

0.0 

0.0 

1571 

0.0 

0.08 

0.24 

0.01 

0.10 

1572 

0.23 

0.0 

0.0 

0.01 

0.0 

1573 

0.0 

0.0 

0.02 

0.03 

0.01 

347 

348 

349 

350 

351 

352 

0.0 

0.0 

0.23 

0.0 

0.0 

0.21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.03 

0.27 

0.24 

0.64 

1.26 

0.60 

0.08 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.16 

0.18 

0.0 

0.22 

0.23 

0.03 

0.0 

0.68 

0.0 

0.0 

0.0 

0.21 

0.05 

0.14 

0.04 

0.27 

0.0 

0.0 

0.0 

0.0 

0.05 

0.07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.01 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  91 

0.  13 

0.26 

0.48 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,03 

0.0 

0.08 

0.04 

0.0 

0.0 

0.04 

0.01 

0.  96 

0.63 

C.  5 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.46 

0.44 

0.07 

0.24 

0.04 

0.52 

0.0 

0.0 

0.06 

0.0 

0.01 

0.0 

0.03 

0.15 

0.38 

0.24 

0.0 

0.3  5 

0.  38 

0.55 

0.21 

0.0 

0.02 

0.0 

0.0 

0.0 

0.0 

0.11 

0.0 

0.0 

0.0 

0.16 

0.02 

0.0 

0.0 

0.17 

0.03 

0.0 

0.0 
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JULIAN  DATE 


YEAR 

353 

354 

35  5 

356 

357 

358 

359 

360 

361 

362 

363 

1938 

0.60 

0.38 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1939 

0.0 

0.0 

0.0 

0.0 

0.43 

0.34 

0.0 

0.0 

0.0 

0.0 

0.0 

1940 

0.56 

0.02 

0.  0 

0.  11 

0.88 

0.91 

0.24 

0.  19 

0.04 

0.76 

0.21 

1941 

0.23 

0.03 

0.03 

0.38 

0.28 

fcH 

0.20 

0.16 

1.54 

0.71 

0.28 

1942 

0.0 

0.0 

0.0 

0.05 

0.32 

0.0 

0.0 

0.9 

0.04 

0.0 

1943 

0.06 

0.32 

0.  11 

0.06 

0.0 

0.0 

0.02 

0.0 

0.0 

0.45 

1. 03 

1944 

0.0 

0.03 

0.0 

0.0 

0.23 

0.02 

0.0 

0.0 

0.0 

0.0 

0.73 

1945 

0.0 

3.06 

0.66 

0.47 

0.03 

0.22 

0. 15 

0.21 

0.  77 

0.04 

0.0 

1946 

0.0 

0.0 

0.0 

0.0 

0.25 

0.30 

0.02 

0.21 

0.0 

0.0 

0.0 

1947 

0.22 

0.76 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1948 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.46 

0.  33 

0.17 

0.0 

1949 

0.17 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1950 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.08 

0.0 

0.0 

0.0 

0.0 

1951 

0.33 

0.10 

0.0 

0.0 

0.0 

0.02 

0.  13 

0. 14 

0.0 

0.37 

1.64 

1952 

0.0 

0.20 

0.44 

0.0 

0.0 

0.0 

0.02 

0.0 

0.0 

0.22 

0.33 

1953 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1954 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1955 

0.01 

0.05 

0.48 

0.04 

0.28 

2.39 

1.87 

0.80 

0.  14 

0.03 

0.0 

1956 

0.0 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1957 

0.0 

0.0 

0.0 

0.35 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1958 

0.0 

0.0 

0.01 

0.10 

0.0 

0.0 

0.02 

0.0 

0.27 

0.0 

0.0 

1959 

0.0 

0.01 

0.0 

0.04 

0.28 

0.24 

0.01 

0.0 

0.0 

0.0 

0.0 

1960 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1961 

0.0 

0.0 

0.  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1962 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1963 

0.03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1964 

0.26 

1.10 

0.  10 

0.03 

0.68 

0.32 

0.  14 

0.  16 

0.  70 

0.21 

0.39 

1965 

0.0 

0.0 

0.0 

0.0 

0.68 

0.0 

0.0 

0.02 

1.  84 

1.26 

0.61 

1966 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1967 

0.06 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

J.O 

0.  0 

0.0 

0.03 

1968 

0.17 

0.0 

0.01 

0.0 

0.10 

0.30 

0.6  l 

0.04 

0.02 

0.0 

0.0 

1969 

0.05 

0.83 

0.  0 

0.07 

0.79 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

1970 

0.0 

1.05 

0.15 

0.0 

0.0 

0.0 

0.02 

0.44 

0.20 

0.13 

0.03 

1971 

0.0 

0.0 

0.  83 

0.07 

0.04 

1.24 

0.33 

0.65 

0.  10 

0.0 

0.02 

1972 

0.19 

0.01 

0.  01 

0.08 

0.02 

0.05 

0.  0 

0.0 

0.0 

0.05 

0.0 

1973 

0.24 

0.41 

0.06 

0.05 

0.02 

0.01 

1.26 

0.27 

0.12 

0.19 

0.06 

YEAR 

364 

365 

366 

1938 

0.0 

0.0 

-1.00 

1939 

C.O 

0.0 

-1.00 

1940 

0.0 

0.06 

0.0 

1941 

0.23 

0.0 

-1.00 

1942 

0.0 

0.0 

-1.00 

1943 

0.71 

0.52  -1.00 

1944 

C.  76 

0.01 

0.0 

1945 

0.0 

0.  0 

-1.00 

1946 

0.0 

0.0 

-1.00 

1947 

C.O 

0.0 

-1.00 

1948 

0.0 

0.0 

0.02 

1949 

0.0 

0.0 

-1.00 

1950 

0.0 

0.  0 

-1.00 

1951 

0.40 

0.16  -1.00 

1952 

Q.  0 

0.24 

0.60 

1953 

0.0 

0.0 

-1.00 

1954 

0.0 

0.06  -1.00 

1955 

0.44 

0.50  -1.00 

1956 

0.0 

0.0 

0.0 

1957 

C.O 

0.0 

-1.00 

1958 

0.0 

0.0 

-1.00 

1959 

0.0 

0.02  -1.00 

1960 

C.O 

0.0 

0.0 

1961 

0.0 

0.0 

-1.00 

1962 

C.O 

0.0 

-1.00 

1963 

0.0 

0.0 

-1.00 

1964 

0.55 

0.37 

0.0 

1965 

0.31 

0.0 

-1.00 

1966 

0.0 

0.0 

-1.00 

1967 

0.0 

0.0 

-1.00 

1968 

1969 

8:3 

o.o 

0.0 

o.g 

-1.00 

1970 

0.0 

0.0 

-1.00 

1971 

0.0 

0.0 

-1.00 

1972 

0.0 

0.30 

0.0 

1973 

0.02 

0.33  -1.00 
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szssitx  Mimtt  am 


WEEKS 


TEiH 

01 

02 

03 

04 

ONf 

HI 

H2 

T93B 

UTTT 

U7<ro 

0773 

0700 

TTHTT 

urao 

0700 

1939 

0.28 

0.12 

0.00 

0.35 

0.00 

0.00 

0.00 

1 940 

0.00 

0.00 

0.00 

0.00 

0.62 

0.12 

0.00 

1941 

0.00 

0.00 

0.00 

0.68 

0.19 

0.00 

0.12 

1942 

0.00 

0.34 

0.03 

0.76 

0.23 

0.00 

0.81 

1943 

0.00 

0.00 

0.33 

0.29 

0.00 

0.00 

0.  10 

1944 

0.00 

0.08 

0.00 

0.09 

0.96 

0.76 

3.26 

1945 

0.00 

0.15 

0.00 

0.00 

1.19 

0.48 

0.16 

1946 

0.11 

0.00 

0.  18 

0.00 

0.00 

0.00 

0.26 

1947 

0.00 

0.74 

0.06 

0.00 

0.35 

0.00 

0.42 

1948 

0.00 

0.53 

1.60 

0.00 

0.00 

0.22 

0.00 

1949 

0.00 

0.03 

0.00 

0.00 

0.00 

1.68 

0.00 

1950 

0.05 

0.00 

0.03 

1.41 

0.27 

0.00 

1.26 

1951 

0.00 

0.00 

0.00 

0.67 

0.00 

0.00 

0.29 

1952 

0.00 

0.00 

0.09 

0.00 

0.00 

0.00 

1.90 

1953 

0.00 

0.07 

0.21 

0.00 

0.00 

0. 15 

1.52 

1954 

0.00 

0.00 

0.00 

0.00 

0.00 

1.18 

0.97 

1955 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

1.29 

1956 

0.12 

0.08 

0.00 

0.16 

0.28 

0.00 

0.00 

1957 

0.00 

0.90 

1.04 

0.05 

0.00 

0.00 

0.63 

1958 

0.00 

0.00 

0.00 

0.00 

0.00 

0.14 

0.23 

1959 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

1960 

0.05 

0.00 

0.00 

0.00 

0.00 

0.16 

0.47 

1961 

0.00 

0.00 

0.00 

0.07 

0.03 

0.00 

0.00 

1962 

0.00 

1.32 

0.00 

0.00 

0.00 

0.03 

0.05 

1963 

0.00 

o.ao 

0.48 

0.06 

0.18 

1.91 

1.01 

1964 

0.00 

0.00 

0.00 

0.00 

2.94 

1.50 

1.22 

1965 

0.00 

0.13 

0.00 

0.00 

0.00 

0.07 

3.95 

1966 

0.08 

0.00 

0.00 

0.00 

0.00 

1.65 

0.95 

1967 

0.23 

0.00 

0.00 

0.00 

0.00 

0.00 

0.22 

1968 

0.00 

0.00 

0.21 

0.00 

0.14 

0.78 

0.68 

1969 

0.00 

0.05 

0.34 

0.00 

0.00 

0.90 

0.09 

1970 

0.00 

0.00 

0.  21 

0.32 

0.28 

0.65 

0.03 

1971 

0.00 

0.00 

0.08 

0.06 

0.00 

0.13 

1.01 

1972 

0.00 

1.51 

0.71 

0.00 

0.00 

1.53 

3.92 

1973 

Q.98 

0.34 

0.00 

0.57 

0.00 

1.69 

1.03 
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?B8KS 


YEAR 

Jf  3 

R4 

9 1 

02 

93 

94 

79T8 

Y5TTT0 

07SH 

0725 

0727 

T7T9 

U7TT0 

1939 

0.00 

0.48 

0.00 

0.70 

0.00 

0.77 

1940 

0.05 

0.00 

0.00 

0.00 

1.21 

3.23 

1941 

0.00 

0.07 

0.79 

2.78 

0.75 

3.28 

0.71 

1942 

0.32 

0.1  1 

0.20 

0.00 

0.05 

1943 

0.25 

0.08 

0.52 

0.00 

0.55 

1.48 

1944 

0.  18 

0.32 

0.  16 

0.00 

0.03 

0.96 

1945 

0.  39 

0.35 

1.  55 

0.07 

1.19 

1.42 

1946 

4.05 

0.00 

1.17 

0.00 

0.00 

0.75 

1947 

0.00 

0.00 

0.60 

0.00 

1.32 

0.00 

1943 

0.  03 

0.09 

0.52 

0.48 

0.68 

1.46 

1949 

?:S B 

0.00 

0.76 

0.21 

0.  40 

0.00 

1950 

0.35 

1.97 

0.27 

0.05 

0.  08 

1951 

2.72 

0.32 

2.68 

0.07 

0.43 

2.28 

1952 

0.00 

0.30 

2.66 

0.33 

0.64 

0.55 

1953 

0.33 

0.00 

0.  30 

0.00 

0.00 

0.00 

1954 

0.00 

0.00 

1.19 

1.57 

0.00 

0.00 

1955 

0.32 

0.05 

0.65 

0.57 

0.57 

5.51 

1956 

0.00 

0.00 

0.  77 

0.00 

0.00 

0.00 

1957 

0.20 

0.00 

1. 25 

0.91 

1.22 

0.00 

1958 

0.00 

0.00 

0.00 

0.00 

0.10 

0.27 

1959 

0.00 

0.00 

0.00 

0.00 

0.04 

0.52 

1960 

0.00 

1.28 

0.  15 

0.07 

0.00 

0.00 

1961 

0.72 

2.16 

0.36 

0.00 

0.11 

0.04 

0.00 

1962 

0.00 

0.33 

1.09 

1.  14 

0.00 

1963 

2. 16 

0.00 

0.51 

0.00 

0.03 

0.00 

1964 

0.00 

0.03 

0.04 

0.25 

1.49 

2.60 

1965 

2.20 

0.00 

0.00 

1.49 

0.00 

4.39 

1966 

1.29 

1.55 

3.06 

0.00 

0.00 

0.00 

1967 

0.00 

1.55 

0.99 

0.00 

1.03 

0.03 

1968 

0.  12 

0.57 

0.  00 

1.38 

0.23 

1.05 

1969 

0.00 

0.00 

0.42 

0.00 

1.51 

0.79 

1970 

0.43 

6.4  1 

0.25 

0.59 

2.34 

0.80 

1971 

0.00 

1.03 

0.50 

0.42 

0.90 

2.36 

1972 

0.00 

0.00 

1.14 

0.11 

0.43 

0.  10 

1973 

0.75 

1.27 

0.00 

0.20 

0.79 

1.90 

152 


13EKS 

TE4B 

J1 

32 

J3 

J4 

JP 

PI 

-i 
•  1 

sj 

070TJ 

57UTJ 

073T 

2775 

07B2 

0.25 

1940 

3.82 

3.26 

0.00 

0.89 

1.30 

1941 

1.21 

0.8  5 

1.96 

2.13 

0.00 

3.74 

1942 

0.  14 

0.20 

0.00  2.97 
1.57  0.87 

0.54 

1.23 

1943 

0.00 

0.00 

0.59 

0.  56 

1944 

1.59 

0.74 

0.00 

0.72 

2.63 

0.71 

1945 

0.00 

0.00 

0.00 

0.04 

3.39 

0.21 

1946 

1. 08 

0.00 

0.00 

0.00 

1.35 

0.  11 

1947 

0.00 

0.03 

0.00 

0.38 

0.03 

0.66 

1948 

0.05 

0.00 

0.00 

0.00 

1.19 

0.59 

1949 

0.  12 

0.00 

1.38 

0.20 

0.84 

1.24 

1950 

0.67 

1.62 

0.13 

0.68 

0.71 

1.03 

1951 

0. 12 

0.90 

0.  81 

0.07 

0.16 

0.51 

1952 

1.44 

2.74 

2  .02 

1.80 

0.  37 

0.30 

1953 

0.20 

1.14 

0.  31 

0.00 

0.00 

0.00 

1954 

0.03 

0.98 

0.98 

1.33 

0.00 

0.00 

1955 

1.31 

0.74 

2.  11 

0.00 

0.43 

0.00 

1956 

0.81 

0.77 

1 .25 

1.96 

0.00 

0.00 

1957 

0.62 

2.14 

0.93 

0.58 

0.08 

0.25 

1958 

0.  14 

0.26 

0.00 

1.77 

2.82 

0.  35 

1959 

1.38 

2.78 

0.00 

0.15 

0.05 

1.91 

1960 

0.10 

2.85 

0.28 

0.53 

1.36 

1.44 

1961 

0.00 

0.00 

o.oo 

1.49 

0.83 

0.41 

1962 

0.00 

0.1  1 

2.  17 

0.00 

0.00 

2.52 

1963 

0.  12 

0.00 

0.00 

0.00 

3.72 

1.45 

1964 

0.05 

0.16 

2.70 

0.24 

0.00 

0.00 

1965 

1.68 

0.03 

0.28 

0.32 

0.50 

0.05 

1966 

0.00 

0.00 

0.00 

0.11 

2.54 

0.60 

1967 

0.00 

0.00 

2.  37 

1.78 

1.56 

0.00 

1968 

0.00 

1.51 

0.06 

0.41 

1.10 

0.00 

1969 

0.00 

0.51 

4.  34 

2.98 

0.64 

2.  40 

1970 

0.12 

2.47 

2.07 

0.80 

0.03 

0.24 

1971 

0.24 

0.61 

0.00 

0.00 

0.00 

0.00 

1972 

1973 

o0:?? 

0.00 

0.83 

0.00 

2.45 

8:2? 

t:M 

0.  17 
2.77 

1974 

3.  11 

0.07 

0.42 

0.00 

0.08 

0.00 
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WEEKS 


TEAS 

P2 

P3 

PM 

Ml 

M2 

M3 

79T9 

U70TJ 

07U77 

07TJ 

T790 

7703 

UTOflT 

1940 

1 

.36 

1.55 

4.  20 

0.04 

0.37 

0.00 

1941 

1 

.  16 

2.03 

3.31 

0.04 

0.50 

0.00 

1942 

0 

.00 

1.26 

0.00 

1.42 

0.99 

0.00 

1943 

0 

.  05 

1.20 

1.61 

2.40 

0.70 

0.04 

1944 

0 

.00 

2.96 

2.47 

0.61 

0.00 

0.00 

1945 

g 

.47 

0.00 

0.36 

0.08 

0.76 

0.96 

1946 

0 

.  87 

0.07 

0.  14 

0.05 

0.85 

0. 14 

1947 

o 

.45 

0.00 

0.46 

0.66 

0.00 

0.  10 

1948 

0 

.00 

0.00 

0.34 

0.23 

1.99 

2.  12 

1949 

0 

.00 

0.54 

2.32 

1.08 

0.59 

0.89 

1950 

0 

.00 

0.00 

0.00 

0.11 

0.04 

1.46 

1951 

C 

.11 

0.48 

2.  09 

0.44 

0.00 

0.00 

1952 

0 

.54 

0.89 

0.03 

1.54 

2.23 

0.71 

1953 

0 

.00 

0.00 

0.00 

0.20 

0.00 

0.57 

1954 

1 

.58 

0.00 

0.00 

0.65 

2.  14 

1.16 

1955 

c 

.63 

0.00 

0.87 

0.00 

0.04 

0.00 

1956 

0 

.00 

1.54 

0.20 

0.04 

0.00 

0.05 

1957 

a 

.  08 

1.52 

1.  14 

0.58 

0.57 

0.00 

1958 

0 

.60 

1.53 

0. 47 

0.06 

2.60 

2.20 

1959 

i 

.89 

1.83 

0.  00 

0.00 

0.03 

0.27 

1960 

0 

.  14 

0.03 

0.48 

0.03 

i:li 

0.00 

1961 

0 

.21 

0.00 

0.  15 

0.42 

0.21 

1962 

2 

.  29 

0.98 

0.28 

1.29 

0.26 

0.54 

1963 

0 

>.74 

0.00 

0.00 

0.45 

1.34 

0.78 

1964 

0 

.29 

0.00 

0.37 

0.00 

0.27 

1.36 

1965 

0 

.  04 

0.00 

0.38 

0.41 

0.49 

0.37 

1966 

0 

.04 

0.53 

0.35 

0.04 

0.08 

0.00 

1967 

0 

.03 

0.41 

0.07 

1.33 

2.33 

0.  14 

1968 

0 

.40 

0.77 

0.03 

0.48 

2.06 

0.08 

1969 

1 

.28 

3.48 

0.74 

0.84 

0.00 

0.21 

1970 

1 

.00 

0.00 

3.37 

0.20 

0.00 

0.00 

1971 

0 

1.43 

0.00 

0.18 

0.03 

0.96 

0.81 

1B3 

a 

1.00 

0.08 

0.10 

0.00 

0.04 

0.00 

c 

>.94 

0.4  9 

2.16 

1.13 

0.00 

1.32 

1974 

0 

1.53 

0.00 

1.99 

0.58 

0.03 

0.21 
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WEEKS 


TEAR 

H4 

A1 

A2 

A3 

A4 

AB 

T  917 

0775 

0775 

a 

•l 

3 

0705 

5759 

5750 

1940 

3.83 

0.09 

2.47 

0.00 

0.00 

0.63 

0. 13 

1941 

4.23 

1. 30 

0.00 

0.17 

0.15 

1942 

0.00 

1.96 

0.70 

0.80 

0.19 

0.28 

1943 

0.40 

0.31 

0.00 

0.00 

0.99 

0.00 

1944 

0.00 

0.23 

0.44 

0.12 

0.34 

0. 12 

1945 

0.65 

0.00 

0.43 

0.00 

0.00 

0.00 

1946 

1.96 

0.00 

0.00 

0.00 

0.00 

0.00 

1947 

0.68 

0.33 

0.00 

0.00 

0.00 

0.00 

1948 

0.25 

1.10 

0.52 

0.03 

1.29 

0.27 

1949 

0.05 

0.00 

0.00 

0.00 

0.00 

0.03 

1950 

0.00 

1.46 

0.00 

0.00 

0.00 

0.19 

1951 

0.00 

0.00 

0.03 

0.00 

0.S8 

0.37 

mi 

0.00 

0.00 

0.70 

0.13 

0.14 
0.  07 

0.00 

0.15 

0.26 

0.63 

0.00 

0.30 

1954 

0.46 

0.10 

0.00 

0.00 

0.65 

0.  00 

1955 

0.06 

0.00 

0.00 

0.73 

0.61 

0.72 

1956 

1957 

0.07 

0.19 

0.03 

0.00 

1.15 
0. 08 

0.00 

1.23 

0.38 

0.00 

0.  19 
0.30 

1958 

2.  64 

2.72 

0.00 

0.00 

0.00 

0.00 

1959 

0.00 

0.00 

0.00 

0.00 

0.46 

0.  00 

1960 

0.28 

0.00 

0.05 

0.00 

0.78 

0.37 

1961 

0.00 

0.00 

0.  18 

1.02 

0.00 

0.46 

196  2 

8:8* 

0.00 

0.00 

0.12 

0.15 

0.00 

1963 

0.94 

0.83 

1.15 

0.37 

0.00 

ilt? 

8:83 

5:88  8:8? 

8:88 

0.08 

0.00 

8:88 

1966 

0.00 

0.00 

0.17 

0.00 

0.00 

0.00 

1967 

1.59 

1.50 

1.50 

2.30 

0.99 

0.00 

1968 
19  i  9 

1.16 

0.00 

0.00 

8:8? 

0.00 

0.00 

0.00 

2.18 

0.00 

0.17 

0.08 

1970 

0.  00 

0.00 

0.08 

0.08 

0.00 

0.00 

1971 

0,  10 

0.25 

0.53 

0.39 

0.00 

0.  14 

1972 

0.25 

0.39 

0.00 

0.05 

0.05 

1973 

0.00 

0.  30 

0.00 

0.00 

0.00 

1974 

3.45 

0.26 

0.05 

0.36 

0.77 

0.00 
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Figure  44.  Weekly  i 
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Figure  45 
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Figure  47.  Weekly  rainfall  in  inches  for  weeks  N2  and  N3 
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TEARS  OF  THE  DATA 

Figure  48.  Weekly  rainfall  in  inches  for  weeks  N4  and  D1 
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Figure  53.  Weekly  rainfall  in  inches  for  weeks  FI 
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APPENDIX  D 


EXPONENTIAL  DISTRIBUTION 

The  Exponential  Distribution  with  parameter  A  has  the 

form 


F(x)  *  1  -  exp(-Xx)  ,  0  <_  x 

=  0  ,  x  <  0 


It  has  density  function, 

f(x)  »  A  exp (-Ax) 

Suppose  X  has  the  exponential  density  with  parameter  A . 

Here  are  some  characteristics  of  X. 

a)  The  mean  :  L[X]  =  1/A 

b)  The  variance  :  V(X]  =  1/A2 

std.  dev  [X]  :  1/A 

2 

(Coef.  of  variation)  =  1 

c)  The  Median  :  xq  5  =  °*693E[X] 

d)  The  Lower  Quartile:  x  25  =  0.288E[X] 

d)  The  Upper  Quartile:  x  75  =  1.386E[X) 
f)  The  Skewness  :  2 

The  Kurtosis  :  6 

ALGEBRAIC  COMPUTATION  OF  SKEWNESS  AND  KURTOSIS  FOR  EXPONENTIAL 
DISTRIBUTION. 

Exponential  distribution  with  parameter  A  *  1. 

Density  function  :  f(x)  »  exp(-x) 


Mean 


1 


> 


Variance  :  1 


A.  SKEWNESS 


E [ (X-l) 31 


(1) 


3/2 


El(X-l)  1 


EUX-l,3)  -  l"  <X-l)VXdX  ,  J  xVXdx 
0  U 


k! 


*  31  -  3x21  +  3X1!  - 


Y  j_  *  2 


B.  KURTOSIS 


«  El(X-l)*l  -  3 


,k  -X. 


E[(X-1)  1  -  0 

0 


f  (X-l)4e‘Xdx;  again  /  X  e  dx 
'  0 

4!  -  4X3!  +  6x2 l  -  4X1!  +  1*°» 


9-3 


k! 


SAMPLE  PROPERTIES  OF  SKEWNESS  AND  KURTOSIS 

Cramer  [Ref.  6]  gives  a  discussion  of  mean  and  variances 
of  the  skewness  and  kurtosis  for  sampling.  In  general,  the 
mean  of  g.^  and  g2  are: 

E[gL]  =  yx  ,  Etg2l  =  y2 

and  the  variances  are: 

4y 2Ug-12u 2 M  3u5“24u 2u4+9w2u 4+35y 2^3+36^2 
4  x  n  x  u2 

u2p8"4u2u4u6~8u2li3u5+4u4'‘u2u4+16u2u3li4+16y2u3 

6 

n  x  ^2 

When  the  parent  population  is  exponential. 


VartgjJ  = 


Var[g2J  = 


Efg-J  *  2  , 


E[g23  =  6 


Var [g^] 


225 
8xn  ' 


Var [g2l 


1332 

n 


for  the  computation. 

In  general  for  the  exponential  distribution  with  density 

function  f(x)  =  e~  ,  the  kth  moment;  u.  »  /  X  e  dx  =  k! 

*  0 

So,  by  using  this  formula  and  putting  it  in  the  equations  of 
variance : 


Var  [g^ 


225 
Sn  ' 


Var  [g23 


1332 

n 
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Table  22:  ESTIMATED  AH D  SIMULATED  VALUES  FOR  SKEWNESS 
AND  KURTOSIS  FOR  SAME  SAMPLE  SIZES. 


t  OF  TEARS 

ESTIM. 

SIMULATED 

ESTIM. 

SIMULATED 

REEK 

POS.  RAINFALL 

SKEWNESS 

SKEWNESS 

KURTOSIS 

KURTOSIS 

01 

9 

1.57 

iTn“ 

0.43 

0.24 

02 

17 

1.23 

1.37 

0.  10 

1.36 

03 

16 

2.05 

1.34 

3.16 

1.25 

04 

15 

1.50 

1.33 

1.65 

1.  17 

ON 

14 

2.62 

1.29 

5.82 

1.02 

N  1 

20 

0.39 

1.43 

-1.58 

1.70 

N2 

28 

1.78 

1.54 

2.26 

2.  31 

N3 

19 

1.64 

1.41 

1.65 

1.57 

N4 

22 

3.39 

1.45 

11.39 

1.83 

D 1 

28 

1.45 

1.54 

1.08 

2.31 

D2 

22 

1.84 

1.45 

3.03 

1.83 

D3 

28 

0.70 

1.54 

0.17 

2.31 

D« 

24 

1.34 

1.49 

1.10 

2.02 

J1 

26 

1.73 

1.52 

2.66 

2.  19 

J2 

25 

0.83 

1.50 

-0.73 

2.09 

J3 

21 

0.76 

1.44 

0.44 

1.76 

J4 

27 

1.04 

1.52 

-0.01 

2.22 

JF 

29 

1.00 

1.55 

-0.11 

2.37 

FI 

27 

1.45 

1.52 

1.24 

2.22 

F2 

27 

1.10 

1.52 

0.47 

2.22 

F3 

21 

1.05 

1.44 

0.65 

1.76 

FH 

30 

1.31 

1.55 

0.46 

2.40 

Ml 

32 

1.25 

1.57 

0.84 

2.50 

M2 

28 

0.83 

1.54 

-0.81 

2.31 

M3 

25 

1.07 

1.50 

0.17 

2.09 

M4 

23 

1.34 

1.47 

0.39 

1.94 

A  1 

21 

0.81 

1.44 

-0.94 

1.76 

A2 

22 

1.34 

1.45 

0.59 

1.83 

A3 

14 

0.15 

1.29 

1.49 

1.02 

A4 

22 

0.56 

1.45 

-0.72 

1.83 

AH 

18 

1.03 

1.39 

0.55 

1.50 
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APPENDIX  E.  HISTOGRAMS  OF  AMOUNT  OF  RAINFALL  IN  EXACTLY  N  DAYS  LASTING  STORMS 
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ECUiKCIES  SAMPLE  SIZE  •  398 


mggtKCtes  UHUt  silt  *  129 


I 


(VN-^—OO 

or*e>c,c‘f’<N 

I  I  I  I  l  *  * 

*JU«  Usi 

888Si'JS 

OOOO**^ 

ecoo^fftf* 

8^00^9 
O-iAm"  « 


lOCJOjOl 

ZO^OvtOK 
n-frt'NO  41 
«•«•••£ 


—  I 
» 


t-1 


»• 

s: 


»  «  + 

i  »  * 

p*»  •  *  m 

i  •» 

i 

***  •« 

1  h- 

I  *«  9 

*  ♦«■»  • 

«»  N 

1  !* 

\  ♦  * 

_♦  ♦ 

oi  •• 

«*t  •»  • 

»  t*  « 

♦  ♦«-*  • 

<*♦  •*  f* 

•  « 

I  #« 

♦  ♦ 

•  I  ••• 

-•I  •«•  9 

I  *♦*  9 

♦  ♦—  * 

O*  •••• 

**i  tiij 

♦  ♦ 

*\\  »••• 

Nl  O 

I  »•«»  * 

♦  • 

♦  t  *•#**•♦ 

I  «•••»•« 

♦  ♦ 

•»  •#«•«• 

<n  i  ••*#•  #  •* 

£  . . . . . . . ♦*«..  ,v,*v.#^°. 

Ot  .  •«••••  •  *  — 

«l  ••«•••#*# 

l  uuttxunxxttttrtxturxcuKzr m* *r r»rf 5  5  y  *  ** * r 

•W  I  •*«•••  «  * 

91  •«••*••»•••*»  N 

I  •••»•••«••••«  «A 

♦  *—  • 

«M  *•§•*«*•••♦••#•»*•  U 

Nt  *•«••••«#•#••»••••••••••••••••••♦•»••%••••**»**••• 

■Ml  %««###••#•##  ••#••« 

♦  * 

**  ?  . . . . «  • . . . •  «*«.<•••*»,*••  ^ 

«•  <.««•«•«#  «•••••••••  o 

O  iA  O  O  ‘rt  On'  Q 

-*  m  *n  **  **  —  o 


O-O-O- 
OOOOOO 
♦  ♦  ♦  ♦  ♦  ♦ 
UAUUJUJUJUJ 
-O 

O^/iTBO 

•o«o*»<rvr»«* 


ar 

ui 

w 


W*K*» 

«^xOuiw 

XtVIKM 


OOOOOO 
!*♦»♦! 
WUlWWi/1!* 
*><•**»  «P»—  'O 

l**N®W^ 

«*»-¥VO90> 

4}0J|A<0««M 


***  « 

&$g  a 

40 

«•  thZOvi 
<QiU4ZO 


— O— — 

ooooooo 

Illicit 
•  uujuj  uiuiUJUi 
v.nou  cowfSjm 
lAOcrqs^'-'# 
— o<r<ro**/v* 
v  -4<r««4<n 

u  ••*•*•» 
_3  r-f09  9»*wo»* 


SiCOiMu* 

Z44/LI 

4Ujui4t 

4Q-OUui< 

xx*-xxvai 


178 


Figure  62.  Histogram  of  the  AR  in  inches  in  all  storms  for  October 
through  April  in  the  36— year  period 
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67.  Histogram  of  the  AH  in  inches  in  the  exactly  1  day  lasting 
storms  for  December  through  February  in  the  36-year  period 
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mCUINCItS  SAMPLE  SIZE 


MECUEMCIES  SAMPLE  sue 


torms  for  December  through  February  in  the  36-year  period 


PLOT  OF  EXPONENTIAL  SCORES  VERSUS  OBSERVED  SCORES  FOR  WEEKLY  DATA 
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Figure  BO.  Exponential  scores  versus  observed  scores  for  week  N2 
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Figure  81.  Exponential  scores  versus  observed  scores  for  week  N3 
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Figure  84.  Exponential  scores  versus  observed  scores  for  week  D2 
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Figure  95.  Exponential  scores  versus  observed  scores  for  week  FM 
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Figure  98.  Exponential  scores  versus  observed  scores  for  week  M3 
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Figure  99.  Exponential  scores  versus  observed  scores  for  week  M4 
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